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-W-.ROM that first Night of a tew hundred 
r yards at Kittyhawk, the aviation industry 
has grown to operate more than 77,000 miles 
of scheduled airline routes in the U. S. alone. 

As aircraft and engine design have ad- 
vanced to meet new requirements of speed, 
load and altitude, better lubricants and fuels 
have become necessary — and Texaco has pro- 
vided them. In fact, Texaco has more engine 
and air-frame lubricants and aviation fuels 
meeting A-N specifications than any other 



ing Service from the nearest of the mofe than 
2500 Texaco distributing plants in the 48 


States. Or write: 

The Texas Company, 1 35 East 42nd Street, 
New York 17, N. Y. 




TEXACO Lubricants and Fuels 

FOR THE AVIATION INDUSTRY 
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EDITORIAL 


Third Rate— That's U.S.A. 


H ow do you dike being a citizen of a third rate air 
power nation t” 

Every American might well ask himself that ques- 
tion. And then ask it of his Congressman. For only 
by facing the fact that we don’t like being third rate 
can we hope to change a position that day by day 
becomes more and more untenable. 

Just two years ago this month, when the Germans 
admitted alles kaput, these United States had the 
greatest air force in the world. Yet in just 24 months 
that air force has been allowed to disentegrate to the 
point that we now have less strength in the air than 
either Great Britain or Soviet Russia. 

Third place is not the place for the United States — 
in the air or any other field. 

What can we do about it? Two things : 

First, establish a national air power policy. Estab- 
lish that policy in the light of UN’s still feeble, oft- 
veto’d attempts to create a decent world. Establish 
that policy in the light of the painfully slow, con- 
stantly-blocked efforts of the Big Four Council. Estab- 


lish that policy in the light of the country's doctrine 
designed to give all the peoples of the world the right 
to free elections. 

Second — and only after establishing an air power 
policy — complete the armed forces merger so that the 
best possible air weapons can be purchased for the 
least possible money, and in the shortest possible space 
of priceless time. 

Taking these two steps — neither impossible for a 
courageous Congress — will allow the military to make 
some sensible, long range plans and allocate appro- 
priations accordingly. It will permit the nation’s man- 
ufacturers to make comparable plans; to keep their 
research and design organizations alive, to keep at 
least a nucleus of production groups in being — to 
develop the aircraft with which the United States can 
be sure, if the need arises, of control of the skies. 

Without that control assured, we are in no position 
to do much talking, except, perhaps, to ask ourselves, 
“How do you like being a citizen of a third rate air 
power nation?” 


Simple— But Costly and Necessary 


T p politics and diplomacy during the past year 
A haven't proved the need for a long range program 
of aeronautical research and development, advent of 
the jet engine has. 

Up to World War II we had one type of aircraft 
power plant — the reciprocating engine. But now, with 
men sticking airplane noses into the transonic region 
to open new speed ranges, it becomes plain that effi- 
cient military and commercial operations will require 
some six different types of power plants. 

We will need, at least for a transition period, the 
old reliable up-and-down job, compounded with ex- 
haust driven turbines to get better high altitude 
performance. We will need turboprops, turbojets, 
turboramjets, ramjets and, finally, rockets. 


Basically, the jet engine is a simple machine. But 
it involves the engineer in widely varying sciences — 
new phases of aerodynamics, of metallurgy, of fuel 
technology — that make design and production of a 
new engine a highly complicated and expensive job. 
Creating jet engines is, and will be for some time, a 
very inexact science, one requiring expenditures of 
vast sums of money. 

The aircraft industry, having kept its profits to 
about 2% of sales volume during the. war, is spending 
what little it can from today’s hand-to-mouth existence. 

No more reasonable insurance premium for the 
country’s security is available today than money in- 
vested in this industry to continue the swift progress 
it has made with this new means of propulsion. 


On the Lighter Side— 


A sent the need for real sales efforts, we heard 
about a personal plane manufacturer who called 
his employees together and, with great fanfare, an- 
nounced that the company wanted to help everyone of 
them boost private flying. To do this, he announced 
with enthusiastic pride, the company would let every 
single employee buy one of its planes at cost. 


Next day, one of the older foremen came to the presi- 
dent’s office and reported, “We don’t like this plan of 
yours to buy our planes at cost. ” 

“Why not?” asked the flabbergasted executive. 
“Cost,” replied the foreman, “is just too darned 

— John Foster, .Jr. 


SEND FOR YOUR COPY 

or THE EXIDE AIRCRAFT BATTERY 
REPLACEMENT DATA SHEET .... 
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irst time ever issued in so com- 
plete a form. Available from 
your Exide Battery Wholesaler, or 

THE ELECTRIC STORAGE BATTERY COMPANY 
Philadelphia 32 

Exide Batteries of Canada, Limited, Toronto 
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Y ES, you can fly the distance from Los Angeles to 
New York in just thru stops for gas when you own 
a new Piper Cub Super Cruiser! With its 38-gallon gas 
capacity, this easy-to-fly personal plane will take you 
more than 600 miles without refueling. Think of flying 
from Denver to Boston in two stops . . . New York to 
Miami in one stop . . . Minneapolis to New Orleans in 
one stop. Or from your home to any place within 600 
miles — non-stop! And if you fly at the economy cruising 
speed you can enjoy a maximum range of 700 miles! 

This superior cruising range is but one of the many 
advantages you'll find in the Piper Cub Super Cruiser. 
It scats three passengers, one more than any other personal 
plane in its price field. It has a muffler-equipped, 100- 
horsepower engine for a top speed of 115 miles per hour. 
As standard equipment, it brings you an auto-type electric 
starter and generator and a two-way, two-band radio 
. . . features that add to the safety, convenience and 
enjoyment of your flying. 


See the Super Cruiser now at your dealer's . . . enjoy 
a free flight demonstration. Ask him for the full-color 
Piper Cub literature and the new, revised edition of the 
popular book . . . How to Fly a Piper Cub. Remember — 
only Piper makes the Cub, that good, safe plane. Piper 
Aircraft Corporation, Lock Haven, Penna., U.S.A. . . . 
In Canada: Cub Aircraft Corporation, Ltd., Hamilton. 


SEE YOUR PIPER CUB DEALER 

FOR LOW-COST FLYING 

Your Piper Cub Dealer offers you rhe opportunity to learn to 
license, he will rent you a plane to ffy yourself . . . also at 

vacaiioifor business trips. See your Piper Cub Dealer always 
for good, safe, low-cost flying. 


LOOK TO THE LEADER FOR GOOD SAFE PLANES 
YOU CAN AFFORD TO BUY AND FLY 
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TECHNICAL DATA Includes eledric motor, mag- 
netic clutch and brake, travel limit switches, and radio 
noise interference filter. Motor, 28 volt DC. Housings are 
magnesium castings. Weight, IV* lbs. Overall length, 
13"; maximum height, 6-5/16". 


NEW EDITION READY 

Built Motors tor a World of Needs" 
pared especially for design anc 


i uwei.i/'hp. 

Here is the extraordinary 
performance of this 

ROTARY ACTUATOR 

for opening 
camera hatch doors 


A leading aircraft builder put it up to EEMCO to achieve almost 
instantaneous opening of the camera hatch doors on an important 
new military plane. This electric-motor-operated Rotary Actuator 
was EEMCO's answer. With a peak load output of only .55 hp. it 
develops torque of 275 inch-pounds on each shaft in an operating 
cycle of only one second. 

The engineer will recognize that achievement 
of such performance is a noteworthy feat of 
engineering. It was accomplished in the face of 
severe installation and operating requirements 
and weight limitation. Incorporation of a radio 


noise interference filter was a must. "No over- 
travel" was another must, therefore positive 
travel limit switches are included . . . also mag- 
netic clutch and brake. Close integration of 
components and extreme compactness are self- 
evident in the photograph above. 

Here is a typical example of the complete de- 
sign, development, and production service 
EEMCO gives n 


ELECTRICAL ENGINEERING w MFG. & 

4606 West Jefferson Blvd., los Angeles 16. California 
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Latest of a long line of successful aircraft, the Tudor II is a worthy upholder of the 
Avro tradition of service on the airways of the world. The fuselage accommodation 
of the Tudor II varies to meet particular operators’ requirements — from 6o seats 
down to 40 — according to the range and layout decided upon. With an economical 
cruising speed of 235 m.p.h. and a top speed of well over 300 m.p.h. passengers 
travel in the greatest possible comfort in this fully pressurised aircraft, which is 
efficiently heated and air-conditioned, and equipped for luxury service on the journey. 





aviation service shops to perform a 
greater variety of service work. The 
necessity of sending many machining 

better quality is generally obtained and 

placement parts can be made quickly, 
economically, and to original factory 

Bend Precision Lathe will enable you 
to do more and better service work 
with greater profit. 


jm SOUTHBEND LATHE WORKS 



SOUTH BEND LATHES 


II lull's .Vfir 

In Products and Practices 


... Key facts on the latest devices and equipment, tools and materials, 
product-and-practice literature. For additional data on any item, or copies 
of literature, simply fill in handy form (page 15), clip It to your letterhead 
and mall to AVIATION Reader's Service. There Is no cost, no obligation. 



in which metal is distributed through- 
tral axis to give patterned effects and 
strengths. Photo depicts use of such 

of new aircraft ramp. Pattern variety 
permits choice to meet specific end 
needs. In ramp, small-diamond config- 
uration was used to give non-direc- 
tional antiskid property to surface with- 
out need for weighty, cast stairtreads. 

essed in strip or sheet form for blank- 
ing or further fabrication. 


Dual-Purpose Loading Truck 3 

Featuring ball bearing "bread roller" 
replacing conventional wheels, new 
hand truck is announced by Air As- 
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200,000 cp. on rated voltage with a 
lamp life of 500 hr. Under normal 
clear weather conditions, conventional 
operation at 85% voltage provides 110,- 
000 cp. and lamp life of 4,000 hr. Taps 
on transformer allow 20% over-volt- 
age, which can give 400,000 cp. for low . 



Cabin-Heater Test Machine 5 

Designed to meet need for suitable 
test unit for aircraft heaters, cabin 
made by Greer Hydraulics, Inc., 
Brooklyn, N. Y. Machine is self-con- 
tained unit equipped to test heaters 

is stated to be explosion and fire-proof. 



Features: Capacity up to 1,000 cfm. air 
flow at 12 in, of water at 70 deg. and 
1,800 rpm.; adapters to permit mount- 
ing various models of heaters; tem- 

gages and manometers accurate to 2%: 
and pressure feed system to simulate 
actual operating conditions. 

Dual Brake Kit 6 

Now retailed to dealers by Luscombe 
Airplane Corp., Dallas, Tex., is kit in- 
cluding all necessary parts, together 
with a drawing and directions, for in- 
stallation of set of brake pedals for 
right hand side of cabin of company's 


Silvaire planes. Brake pedal assembly 
is an extension of standard left hand 
foot-brake system used on both models 
of Silvaire line. Maker states any com- 
petent mechanic can handle installa- 
tion. 

Code-Marking Tab 7 

Method whereby a single wire- 

feature of new "E-Z Tab" wire mark- 
ers made by Western Lithograph Co., 
Los Angeles. Tab assists in three ways: 
Marker will not stick to fingers, since 
there is no contact with adhesive; dirt 
suring maximum adhesive contact: 
and tab provides 50% more leverage 
than fingers when binding final end 
of marker to wire. 


Engine Cylinder Leakage Gage 8 

Designed to reveal amount of corn- 

gaskets. compact portable tester of- 
fered by Hillside Laboratories, Div. of 
Cities Service Oil Co., Hillside, N. J„ 
is equipped with quick-connect air 
supply fitting, 10-ft. hose terminating 
in trigger-operated expanding fitting 



for rapid attachment to cylinder spark- 
plug hole, and built-in valve to regulate 
pressure. After device is connected to 
air supply of not less than 80 psi., 
cylinder fitting is inserted and ex- 
panded and regulator valve is adjusted 
to bring pressure gage indicator to 
set-point. Adjacent leakage gage indi- 
cates loss in psi. (alternate scale avail- 
able for cfm.). Also furnished for test- 

prising calibrated orifice or standard 
leak to which gage is connected (as to 
cylinder) . 

Aircraft Battery 9 

Weighing 2114 lb. and measuring 
7% x 5% x 7% in.. Model S24 aircraft 
battery recently introduced by Reading 
Batteries, Inc., Reading, Pa., is said 
to be smallest and most compact stor- 
age battery with full 24 amp-hr. ca- 
pacity. While it was specifically de- 
signed for small aircraft, it is useful 
wherever weight and space savings are 
important. It is non-spill and is said 
to have good cold capacity. 

Radar Altimeter Switch 10 

Produced for use with radar type 
altimeters, new type electrically op- 
erated coaxial transfer switch, made 
by Radio Corp. of America, Camden, 
N.J., makes possible use of a single 
pair of antennas for operation of two 


Skilled operators and Booth-designed 
machinery combine to give you the 
utmost in accuracy of die-cut mechani- 
cal felt parts. Specifications are ad- 
hered to precisely. No deviations in 
size or thickness ... the last felt part 
in any one lot is an exact duplicate of 

Prompt deliveries are routine at 
Booth and your order, small or large, 
receives interested at 


of S.A.E. fell types, with specifi- 
colion tables. Write for it. (No 
sales follow-up.) 

THE BOOTH FELT COMPANY 
487 19th Street Brooklyn 15, N. Y. 

745 Sherman Street Chicago 5, 111. 



PRECISION CUT 
FELT PARTS 
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Dependable 

CHAMPION 

AMERICA'S FAVORITE SPARK PLUG 



WESTERN AIR LINES 



WINNER OF 1946 
AVIATION-AIR TRANSPORT 
MAINTENANCE AWARD 


NSTALL CHAMPIONS AND FLY WITH CONFIDENCE 
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can be rotated at any angle about 
column or In vertical plane. Gage has 
two moving parts: Spindle, which is 
supported in flexure; and pointer, which 
is mounted on jewel pivots. Line of 
available accessories includes large 
anvils, stops, flat tips, overhang sup- 
ports, and V anvils. 

Selenium Rectifier 12 

Incorporating a flexibility of plate 
arrangement permitting stacks to be 
designed with any number of plates 
required to do a speeifle job, new 
heavy power selenium rectifiers, suit- 
able for use in aircraft equipment, have 
been developed by Federal Telephone 
& Radio Corp., Newark, N. J. They 
also feature improved electrical space 
and weight efficiencies and an easy 
method of mounting with simplified 
a.c. and d.e. bus connections. Repre- 
sentative is 48-plate three-phase bridge- 
connected rectifier model furnishing 
200 amp. at 30v. d.c. with plates con- 
nected in parallel. Same number of 
plates, differently arranged, can be 
made to produce other combinations 
of voltage and current. By connect- 
ing plates of each arm in series, or 
in series-parallel, output can be 
changed to 240v. 25 amp., or 120v. 50 
amp., for operation of such apparatus 



as magnetic chucks, solenoids, motor 
relays, and battery chargers. Stack of 
48-plate unit, made up of 4*4 x 6% in. 
plates, is 15 in. long and weighs 17!4 
lb. Forced air at velocity of 200 fpra. 
provides adequate stack cooling at 
higher current applications while self- 
cooled operation will provide 100 
amp. continuously without overheating. 
Plates have double-center contact con- 
struction providing two current pickup 
points on each side, and they are said 
to withstand 26v. a.c. back voltage. 


Known as "Turco Transpo,” new 
non-flammable cold tank cleaner made 
by Turco Products, Inc., Los Angeles, is 
reported to be faster and more thorough 
'n stripping of carbon, paint, varnish, 


; parts. It is designed 


adhesive d 
craft engines an 


less through use of a liquid seal, which 
also protects life of compound, 
stated to be non-corrosive to alum! 
magnesium, cadmium plate, 
zinc, cast iron, and tin plate. 


Developed by Aircraft Tools, Inc., 
Los Angeles, special spring tension 
clamp is effective for wood, plastic, 
or metal fabrication, template layout, 
and wherever uniform pressure and 
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speed of applying and releasing are 
vital factors. Applicable with either 
pliers or gun, outstanding advantage 
stated Is uniformity of pressure in- 
sured by eliminating hand tightening 
operation. Using a special steel spring, 


7 ^ 



Metal Scour Cloth 15 

Made of solid high nickel alloy wire 
free from copper or iron content, 
“Nickltex", a new all nickel scour cloth 
recently developed by Metal Textile 
Corp., Orange, N.J., is seen useful for 
numerous aircraft shop jobs. Cleaner 
differs from steel and other metallic 
wools in that It Is knitted into cy- 
lindrical form of a sleeve and is made 
In an endless chain without loose ends. 
Maker says it will not unravel or 
splinter and will not leave metallic 
particles on surface of equipment being 
cleaned. It is knitted of flattened wire 
which is positioned substantially at 


right angles to plane of cloth to pro- 
vide maximum cleaning efficiency. Open 
mesh constructidn permits free pas- 
sage of water or other solvents for 
rinsing and cleansing purposes. 

Material-Handling Trucks 14 

Offered in three sizes, new aluminum- 
made material handling trucks have 
been introduced by California Pallet 
Dlv., Tobey International Co., Los An- 
geles. Weight range is from 68 lb. for 
a 24 x 48 in. truck with 6-ln. wheels 
to 130 lb. for 36 x 72 in. model with 12 
in. wheels. Maker rates easy rolling 
load at 2,000 to 5,000 lb. for all models, 
depending on caster size. Truck bed, 
made of high-tensile aluminum alloy 
extrusions, is flexible so load is always 
supported on four wheels, regardless of 
rough floors. All trucks are equipped 
with heavy duty wheels with sealed 
lubrication. Wheels are equipped with 
Timken thrust and roller bearings, 
Shakeproof king pin, Elastic Stop 
Nuts, and cured-on solid rubber tires. 



Decarbonizing Agent 17 

Developed to remove high tempera- 
ture carbon deposits from aluminum 
alloy aircraft pistons is “Lix-Sor, new 
hard-carbon solvent made by Coburn 
(Turn to page 128) 


AVIATION READER'S SERVICE MAY 1947 


!!!,““ £gL,B etdltonz! InlocmMI.. .. 


— O 

— o 


***’“ 



' — >0 

— o 

w „„ s , N „ 

AVIATION. JM l». «•« tl. N*> V<>» 9 /•> 




AVIATION, May, 







partners 



• Creative men ... engineers and engineering draftsmen ... plan and build things 
to last. By the same token they look for instruments and equipment that will last. 
The tracing paper they draw on must be permanent. Their drawings must serve 
as lasting records. They may even have to use these same drawings years later 
to make new reproductions. 

For 79 years there has been a lasting partnership between Keuffel & Esser Co. 
equipment and materials and the engineers and draftsmen of America. This 
partnership has been so general, that there is scarcely an engineering or construc- 
tion project but what K & E products have played their part in it. 

One of these products is AIBANENE* Tracing Paper. Its 100% pure white rag 
fibers are stabilized and transparentized 
with Albanite, a K & E synthetic solid. 
ALBANENE is permanent. Free from oils, 
it cannot "bleed" nor lose its transparency 


in creating 


with time. For complete details, write to your r 
Keuffel & Esser Co., Hoboken, N. J. 


it K & E distributor o 
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LOW-DOWN on Tool PRICES 


re production than in 1940 
enablas Plomb to maintain prices close to pre- 
war levels. Actually, many tools ore priced lower 
today. Though low in cost, Plomb Tools are far 
better today than ever before— metallurgically, 
in design, in accuracy, in finish and in other 


ways... You get real value in all good tools 
today, and extra value in Plomb Tools. Buy 
them now from your Plomb Dealer. Write for 
catalog to 

PL7MB T77L t7MPANY 

2221D Santa Fe Ave., Los Angeles 54, Calif. 


1946 


1944 



PLVMBssp 1 TV7LS 
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Curtiss-Wright Electronic Trainer 


CUT-AWAY VIEW OF THE CURTISS-WRIGHT ELECTRONIC 
TRAINER FOR PAN AMERICAN WORLD AIRWAYS 

Built to the specifications of Pan American, and reproducing the 
flight station and performance characteristics of the BOEING 
STRATOCRUISER, this Electronic Trainer will soon go into 
operation to train Pan American flight crews. 


Conceived by Dr. R. C. Dehmel and developed after years of research and 
engineering by Curtiss-Wright, the electronic trainer offers the most complete training 
equipment available to airline operators. 

Engineered and built to rigorous specifications it duplicates the flight stations 
of new airliners to exact detail. The trainer “flies” like an airplane simulating accu- 
rately the airliners’ flight performance. Engine starting procedure is the same. All 
instruments react as in flight and the feel of all controls is realistic. Noises of the actual 
airplane are reproduced. 

It simulates accurately and automatically all existing radio-navigational aids. 
Unusual flight conditions can be simulated without danger to crew— failure of one or 
more engines in takeoff or in flight— failure of control boost, etc. 

Extensive service tests have proved that the Electronic Trainer can be operated 
at unusually low maintenance costs. 

Backed by the Oldest Names in Aviation, the Curtiss-Wright Electronic Trainer 
contributes to more thorough flight training— reduces training flight time and costs — 
avoids unnecessary tie-up of flight equipment for training purposes. 

A PRODUCT OF 

PROPELLER DIVISION CURTISS 'S'WRIGHT CALDWELL, NEW JERSEY 
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Goodall weaves special light- 
weight Velmo upholstery ex- 
actly for the performance air 
lines require. Toughness that 
stands up under brutal pun- 
ishment. Easy cleanability for 
low-cost maintenance. Softness 
for a “cradled comfort” ride. 
And beauty of color, design 
and texture to go with modern 
plane interiors. In the give- 
and-take of today’s air line 
operation, you’ll be ahead 
with Goodall 11 If 1 rul ed-f or- Per- 
formance Fabrics. 

yStfnxy is tlie n .‘ m ” of the 

superior quality transportation 
fabrics BUnded-lor-Per/ormance 
by Coodall 
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The Standard of Quality 


Laboratory tests of sample panels, for tautness and 
other properties, are but symbols of that long- 
established and unvarying standard of quality which 
characterizes Berryloid Aircraft Finishes, (f As the 
outstanding producer of wartime aviation finishes 
during two world wars. Berry Brothers acquired 
invaluable experience and knowledge in the 
development and application of such finishes, and 


for 33 Years! 

all of this highly specialized knowledge is now 

customers. (£ For real quality, dependability and 
uniformity, specify Berryloid. Those interested in 
Berry Brothers materials for refinishing are asked 
to call or write any distributor, including all Air 



AskforfREE 

Manual 

Contain, h'lp/ul. practi - 


Associates offices. 



BOSTON • JERSEY CITY • CINCINNATI • CHICAGO • ST. LOUIS 
INGLEWOOD, CALIF. • MONTREAL • WINNIPEG • TORONTO 


B E R R Y L O I 

Aircraft Finishes 
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ELECTROL 

HYDRAULIC 
LANDING GEARS 

The Standard Line for Modern Personal Aircraft 

Tricycle \ HELICOPTERS 

Conventional ( 

LAND PLANES 

Fixed ( 

„ x , . AMPHIBIANS 

Retractable / 

Distinguished by: 

1. Light Weight 2. Simplified Design 3. Standardized Parts 

4. Easy and Economical Maintenance 5. Rugged Construction 6. Long life 

ElECTROL has a landing gear for every type of Personal Aircraft 

ELECTROL 

FOR BETTER HYDRAULIC DEVICES 

KINGSTON, NEW YORK 

CYLINDERS - SELECTOR VALVES • FOLLOW-UP VALVES CHECK VALVES • RELIEF VALVES 
HAND PUMPS • POWERPAKS • LANDING GEAR OLIOS • SOLENOID VALVES • ON-OFF VALVES 
SERVO CYLINDERS TRANSFER VALVES CUT-OUT VALVES SPEED CONTROL VALVES 
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With Task Force Frigid . . . 
on the Top of the World 


On duty with Task Force Frigid, a Fairchild 
Packet recently disgorged a Helicopter — ready 
to fly in a few hours. 

Part of a series of cold weather tests being 
conducted in Alaska, it was all in a day’s work 
to the versatile Packet, pack horse of the na- 
tion’s fast-moving Air and Ground Forces. 

This Fairchild design has opened a new chan- 
nel of military strategy — complete, fast, air- 
transport of guns, ammunition, vehicles, sup- 
plies and men. And it’s doing this now for 


an army that hasn’t time to travel by land. 

It rushes battalions of paratroopers to objec- 
tives, dropping them in compact combat groups. 

It’s a flying troop train for Air-transported 
Infantry and Artillery Battalions. 

It’s transformed in a few minutes into a huge 
flying ambulance for swiftly transporting as 
many as 34 litter cases and four attendants. 

Designed specifically to carry military cargo, 
The Packet is another Fairchild example of "the 
touch of tomorrow in the planes of today.” 


hair child Hirer aft 
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AIR. Oll- 
GREASE 
COUPLING 


OXYGEN J 
COUPLING 


It’s the minutes saved on operations repeated ma 
that mount up to substantial savings in time...anc 
Hansen Couplings, connections and change-ov 
matter of seconds with no hold-up of costly opera 
To connect a Hansen coupling, you merely push pli 
To disconnect, slide sleeve back with thumb. In be 
is immediately and automatically turned on or c 
time wasted, no losses. 

There is a specific Hansen coupling, madefor air, oil or| 
gen, and for acetylene. Available in a wide range of 1 

Write for catalog describing full line of Hansen m 
couplings and fittings for industrial use. # 


THE HANSEN MANUFACTURING CO. 


HANSEN COUPLINGS 


SAVE TIME. ..CUT COSTS 


SHI 


1786 EAST 27th STREET 


CLEVELAND 14, OHIO 
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KNOW-HOW" IS IN THE PACKAGE, TOO! 



A Federal Ball Bearing’s long, friction-free life is equal to 
the sum of these parts: 

1. Balls uniformly spherical within .000025"... not vary- 
ing in diameter more than .00005" in any bearing. 

2. Through-hardened races concentric with each other to 
prevent run-out— whatever the r.p.m. 

3. Sides of rings parallel to each other and the ball track. 

4. Ball tracks ground to chatter-free finish and just the 
right radius. 

5. Bores cylindrical, not tapered or hellmouthed. 

Add to these the vital “component”— Federal engi- 
neering “know-how”— which goes into every bearing 
assembly— and you complete this precision package. 


50 years of living with bearing problems— manufacture 
and application both— will be brought to bear in solving 
your particular bearing need when you consult Federal. And 
Federal can draw upon its complete line of ball bearings— in 
every range and size— to suit your requirements. 

Now is a good time to get acquainted with our representa- 

■ POUGHKEEPSIE, NEW YORK 



FEDERAL BALL BEARINGS 

ONE OF AMERICA’S LEADING BALL BEARING MANUFACTURERS 
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A COMPLETE 


"Cabin Comfort" System 


...Provides Full, Automatic Control of 


Cabin Pressure, Temperature and Humidity 


Several major units -each an outstanding engi 
combined into a single system which meets all 
high-speed, high-altitude passenger transports. 

By integrating units of suitable capacities into complete, specialized systems, 
AiResearch solves a major problem for designers of new aircraft. Not only are 
all parts, controls and accessories obtainable from a single source, but AiResearch 
air conditioning experts are available to analyze special problems and adapt 
the equipment to meet particular needs. 

All AiResearch "Cabin Comfort" systems, whether for jet fighters or multi-engine 
transports, are distinguished by high perjormance in relation to size and weight, 
proven efficiency and important safety factors. Careful consideration has been given 
to ease of installation and economy of maintenance under operating conditions. 

AiResearch leadership in the field of aircraft air conditioning and 
cabin pressurization is based on seven years of pioneering research 
and production. Call upon this unique background of skill and 
experience to help solve your aircraft air conditioning problems. 

AiResearch Manufacturing Company, Los Angeles 45, California. 


DIVISION OF 


THE GARRETT CORPORATION 




AVIATION, May, 1947 





In ordinary nut-ond-bolf combinations, play between nut threads 
and bolt threads increases danger of shaking loose from vibra- 
tion. But NYLOK's locking element of Nylon grips the bolt 
threads so tightly as to prevent any play or movement. It locks 
the bolt and nut so they can't shake loose! 


ANNOUNCING 

in the history 


advance 
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mim 

so superior that we believe they will 
render all other nuts obsolete! 


A new self-locking nut has been created, with 
Nylon as the locking element. It’s called the Nylok 
Nut, and it’s made by the Nylok Corporation, 475 
Fifth Avenue, New York City. 

. . former nuts not good enough” 

DURING THE WAR, under the name of The Fibre 
Lock Nut Co., we produced hundreds of millions 
of nuts, using fibre as the self-locking element. As 
fibre nuts these were, we believe, the finest that 
could be made but they had definite limitations 
which made us seek a better self-locking element. 

Service experience impelled us to hunt for a lock- 
ing element which would be an improvement and 
these experiments proved to us that 

. . Nylon is Superior” 

AND IS BETTER IN EVERY CHARACTERISTIC 
Nylon moisture absorption is practically nil. 

Because of this it will not distort in freezing 
temperatures and in a drying atmosphere it will not 
shrink away from the bolt thread, as other non- 
metallic locking elements do with resultant loss of 
locking torque. 

. . resilient . . . re-usable” 

Nylok nuts after 200 installations and removals 


still surpass Army and Navy torque requirements 
specified for the first removal. 

Nylon has a tendency to return to its original 
shape. Nylok nuts have been put on bolts and taken 
off many times in one day. The following day it was 
found that the torque was considerably higher than 
on the last removals the previous day— showing 
that Nylon tends to return to its original shape. 

. . above all others” 

Experiment after experiment kept pointing to Nylon 
as the ideal locking element, above all others. 

It had high resistance to esters, ketones, alcohols, 
weak acids and other chemicals that it might expect 
to meet — such as boiling 40% caustic soda solution. 

It was unaffected by age or cold. 

It offered low initial "on-torque" and a mini- 
mum of variation in torque characteristics between 

And so on . . . through point after point of 
superiority over all the other non-metallic locking 
elements. 

. . it’s ready now” 

So we turned over our production, 100%, to the 
making of nuts with Nylon, rather than fibre, as the 
locking element. We called the nut Nylok, and it's 
ready now . . . ready to become a new measure of 
safety, efficiency and economy in your manufacture. 



DU PONT 
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WALTER 

Crash Trucks 


Get through in any emergency... 




. . . Regardless of weather or running conditions 


Accidents usually pick the worst spots at the 
worst times. But Walter Crash Trucks are ready 
for the worst. For instance: A plane overshoots 
the field during a storm and crashes. It must be 
reached quickly to beat fire hazards, to speed 
rescues, etc. Even though they must cross plowed 
fields, bogs, dumps, snow, soft dirt, mud or steep 
grades — Walter Crash Trucks get to it fast. They 
have the 100% traction and power of the Walter 
Four Point Positive Drive. 

In this drive system, power is proportioned to the 
FOUR driving wheels according to their traction, 
by three automatic locking differentials. Should 
one, two or even three wheels lose traction — the 
mates carry on. This also eliminates bogging 
down in emergency towing, as well as adding 


surefooted safety when speeding over treach- 
erous ground. 

Walter Crash Trucks have high ground clearance 
and each axle is a solid bar protecting the vital 
driving mechanism. You will never find a ripped 
axle housing on a Walter Crash Truck! Other 
features include tractor type transmission, en- 
gine forward design, suspended double reduction 
drive. Write for full information about these 
unique trucks — their extra traction may save 
lives on your field some day! 


WALTER 




MOTOR TRUCK CO., 1001-19 Irving Ave., Ridgewood 27, Queens, L. I., N. Y. , 


TRACTOR TRUCKS 


J 
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TOPFLIGHT 

PERFORMERS 

-OF THE LIGHT PLANE FIELD! 


Every airplane needs a dependable engine. 
Every private plane needs a Lycoming. 
Thirty-seven years of research development 
and improvement behind each Lycoming 
engine makes dependability a certainty. 





LYCOMING "a 

AIRCRAFT ENGINES PRODUCT 

LYCOMING DIVISION — AVCO MANUFACTURING CORPORATION, DEPT. BB-6, WILLIAMSPORT, PA. 
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"Bendi/ 'Direct Fue/ injection System 


CAN ADD 900 LB 

payload 


itttt 

~ 

INCREASE mileage 


increase speed 

20#i.p.h. 
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THE AVIATION 


S3HIW 


»U. S. air forces must be ready— Gen. Eisenhower told 
the National Press Club in Washington, for any emer- 
gency. What worries the General and many others is 
rapid disintegration of skills and equipment of AAF and 
Navy, and the fact that both Russia and Britain are back- 
ing air powers that would exceed U. S. forces, which are 
cut to 55 active groups by President’s budget and would 
be down to 35 by further Congressional trim. Congress 
alone is responsible for the outcome. 

» Air power chiefly depends-upon an aircraft industry in 
being, and on operating skill. Annual reports for 1946 
show most manufacturers in need of contracts to keep 
alive. Nothing but appropriations can make those con- 
tracts possible, and pay for training. 

» While Army-Nary merger hangs fire- AAF, still tied to 
Army, is seriously handicapped in its battle against budget 
cuts. For reasons not yet clear, Army knuckled to Navy 
pressure and accepted the bill before Congress— which cre- 
ates no real merger, merely stacks a cabinet office atop the 
pyramid. Net result is an "independent” air force, but 
with all the old potentialities for obstructive bickering. 
»U. S. has no air policy-many complain. But it is now 
seeking unity of action, through such measures as: (1) 
Sen. McManon's bill to create a 9-man temporary air 
policy board, now before Senate committee; (2) a Na- 
tional Aviation Council, proposed by Rep. Hinshaw and 
backed by AAF, to succeed the Interdepartmental Air 
Co-ordinating Committee, which has been trying to blue- 
print a federal domestic and overseas program; or (3) some 
other policy group patterned after the old Morrow Board. 
» American leadership— on world airways is stronger than 
anti-competition forces picture it. However, foreign lines 
are carrying an increasing share of total traffic. In the 
long run, if foreigners can match the U. S. in knowhow, 
we’ll have to battle their low costs, as we did on surface 
shipping— and we lost. 

» Community company— to operate U. S. overseas airlines, 
is before Congress again in a bill by Sen. Brewster, modeled 
on former McCarran bill. Pan Am favors it but is pushing 
merger with TWA first, which might give PAA the domes- 
tic routes it wants. Chosen instrument might pass this 
time, but Truman, like Roosevelt, is opposed, and his 
probable veto could not be overcome. Possible compro- 
mise is two or three community companies, which would 
provide competition and let ail domestic lines share in 
overseas enterprise. 

» Airline accident publicity— subsided when ATA in excel- 
lent advertising campaign laid operator’s problems frankly 
before public. Strangely, public had ignored statistical 
safety record and lumped together all military, foreign, 
and nonsched accidents. But the bad press forced Con- 
gress' attention to need for safety funds, and made opera- 
tors buckle down. 

»More safety funds asked by President— total $22,532,- 
000, include $4m (million) for high intensity approach 
lights; $ 3.59m for communications high frequency, $3-74m 
for 40 GCA sets; $ 1.04m for more ILS. Electronic 


engineers say dispute over ILS vs. GCA is wasted time; 
they will exhaust possibilities of both, plus the Sperry 
system. United is readying an elaborate ILS pilot train- 
ing program. 

» Third approach system— traffic and aviation control, is 
being advanced by Sperry toward early military and com- 
mercial use. Main features: (1) Electronic pilot for 
hookup with gyro pilot; (2) automatic (electronic) approach 
control, which uses either ILS or GCA approach ranges; 
(3) microwave instead of CAA VHF on local approach 
ranges, for more sharpness and stability. In addition, the 
Sperry program calls for omni-directional beacon that gives 
distance measuring, altitude sorting, and simultaneous fac- 
simile map transmission. 

» Shape of airways to come— for heavier traffic, on precise 
schedule, in all weather, with increased safety, are charted 
by ATA. Leading features: Multiple runways; automatic 
time blocks, with radar plane position indication to pilots 
and ground controllers; cockpit instrument information 
integrated on a single indicator, giving position of plane, 
direction and distance from range station, altitude, and 
track to destination. Block signal will flash red when 
space ahead is occupied, green when clear. ATA plan is 
must reading for all airmen. 

»Two more on “Washington merry-go-round”-Examin- 
ers recommend certification of Sam Solomon’s Atlantic 
Airlines "Day Coach" service, also Colonial, on the heavy 
traffic drag between New York and the Capital. Solomon 
would cut rates to 3.5# by eliminating plush-bottom extras. 
If CAB approves, that’ll make four operators on the run, 
counting Eastern and American. Examiners called for 
additional extensions in the populous- northeast by a half 
dozen other operators. 

»But all is not well— Amid reverses that crowded five 
scheduled operators close to bankruptcy, and cries for 
more mail subsidies, CAB decided to re-examine need for 
activating recently-granted C&S Houston-Havana and 
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Havana-Caracas routes; Western Air Lines, seeking refi- 
nancing, cut in half its orders for DC-6s and Convair 240s; 
Colonial successfully sold 1 50,000 shares common, but at 
a high cost; airline officials sold their holdings at a new 
high rate at the year-end; CAB started a probe of Colonial 
and Northeast to determine their need for subsidy assist- 
ance; TWA, in addition to a $10,000,000 loan, called on 
CAB for millions in retroactive mail pay. 

» Fares 10% up— After weathering the war price spiral 
with capacity loads, low selling costs, and contract income, 
airlines weakened as travel slackened and got from CAB 
10% across-the-board passenger hike. Rather than let 
CAB take precedental initiative, airlines agreed to the 
request, over opposition that quickly gave in. But some 
still felt they were pricing themselves out of the market 
and seriously doubted whether the hike will net them 
$25,000,000 additional annual revenue. 

» Airfreight yardstick-is Slick Airways, country’s largest 
freighter, which celebrates its first anniversary and sets 
out to complete a 2-yr. test program. Goal for March is 
2,750,000 revenue ton-miles, compared with just over 
2,000,000 in November. Management thinks its ten 
C-46s can break even at 75% load, 10-hr. plane day, and 
an average rate of 13< per ton-mile. 


» Did they wait too long?-For a decade, lightplane build- 
ers have shown little enthusiasm for most government- 
sponsored research for improved utility. Now, facing a 
money pinch, they meet with CAA for exploratory talks— 
just as Congress is cooling off with economy cramps. But 
NACA can divert some research effort to private aviation, 
and has already tested small-diameter fan propellers for 
noise curtailment. Manufacturers at least can tell the 
courts, answering community noise damage suits, that they 
have started work on the problem. 

» Crosswind swivel landing-practically forced upon light- 
plane industry by CAA with John Geisse as chief plugger, 
is picking up interest, may vastly enhance private aviation 
through use of single-strip fields. Goodyear’s new caster 
wheel has kingpin inside hub, making the modification 
easy, no interference with retracting. Fairchild pin is 
outside. Cross landing in high wind is simple with either 
type. Geisse, still retained by CAA, is castering a Beech. 

— Blaine Stubblefield 


WORLDATA 

CANADA— TCA began using six DC-4M North Star aircraft 
built by Canadair, Ltd., which is making a total of 20 for the 
line at $660,000 each and another 24 for RCAF at $630,000 
each One of largest Canadian airports is now under construc- 

tion at Toronto-deHavilland airport, which was expanded during 
war to take Mosquitos and B-29s. Government will own and 

operate this port for RCAF Nine weather stations are being 

established above Arctic Circle in cooperation with U. S. to over- 
come flying-weather “blind spot" and to obtain data for polar air 
routes. Farthest north station is 600 mi. south of Pole on west 
coast of Ellesmere Island. 

ENGLAND— New furor was caused by plan to buy twelve Con- 
stellation airframes, which would be fitted with Centaurus 
engines. Main reason for move seems to be disappointing pay- 
load and performance of Tudor II. Meantime, Avro reported six 
new versions of Tudor, including Model VIII bearing Ncne 

power plants Percival is building prototype P-50 Prince feeder- 

liner, eight-passenger craft powered by two Alvis Leonides 505-hp. 

FRANCE— Voisin has developed two canard type craft— MP-200 
four-seater with two 120-hp. engines, 143-mph. top speed, and 
low landing speed of 19 mph.; and MP-1000, 646-mph. racer 
with 2,0004ip. engine. 

CHINA— Revamp of CNAC operations was placed in hands of 
E. M. Allison, former Boeing test pilot, after company announced 
postponement of international services until domestic operations 
were smoothed out Government reported plans for construc- 

tion of 20,000 mi. of airways, covering 49 airports along main 


CHILE— Word came of plans by Chilean company for trans- 
pacific operation to Sydney via Easter Island. 

MEXICO— Reorganization of Aero Transports; SA was com- 
pleted, with Scnor O’Farrill as president and Fred Ward as gen- 
eral manager. Company operates five 247s and two DC-3As from 
Monterrey to Mexico City, Guadalajara, Torrcon, and Eagle Pass. 
American citizens still hold a 55% interest in company. 
AUSTRALIA— Trans Australia Airways is installing automatic 
radar distance-meter system on Sydney-Melboume route. Unit in 
plane sends out pulses, which are returned by ground transponder 
beacons. Interval shows distance to beacon, and each beacon has 
own identification signal indicating its position on route. Dial 
in plane flashes beacon signal every minute. Designed by TAA 
engineers in cooperation with Council of Scientific & Industrial 
Research, system is considered "superior to anything produced in 
other countries.’’. . .TAA Gen. Mgr. Lester Brain, after visit to 
U. S., reports that American lines "have a few adequate airports— 
but standard of service, consideration to passengers, and efficiency 
of operation do not equal our Australian services.” 
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For design, production, and maintenance personnel, here are engineering features 
— not only of standard but also many special developments — of key components 

essential to the planning, manufacture, and operation of more efficient aircraft. 
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self-threading screws 
self-locking set screws 
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Service-Proving Certified 
This Integral Tank 








since fuel traveled some distance be- 
fore appearing at the tank surface. 

Catalina-type tanks require almost 
no maintenance. Once checked at the 
factory, seams and corners and spar 
and bulkhead rivets are practically 
trouble-free for life of the plane. Main- 
tenance, if, any, is confined to occa ; 
sional replacement of a stained rivet 
at time of major overhaul, ^hc stain 
is invariably slight, and with proper 
rivet replacement, does not recur. And 
it is a simple matter to repair those 
which have suffered minor damage in 
air or ground operations. 

Other advantages of these installa- 
tions are complete utilisation of space, 
resulting in maximum fuel capacity; 
cleanliness and ready access for in- 
spection ; and lower cost than separate 

Engineers on the original Catalina 
project concluded that they could de- 
sign and build practical integral wing 
tanks for the plane, saving approxi- 
mately 600 lb. in weight. Basic idea 
of synthetic rubber sealing in tank 
seams was adopted, and various seal- 
ing materials and rivet spacings were 
tested for leakage and effect on struc- 
tural strength. Problem of fuel-tight 
corners was solved by using welded 
steel in conjunction with void fillers. 

Some trouble was experienced with 
these early tanks because of a faulty 
sump attachment design and later be- 
cause of a substitution for Neoprene 
ns a sealing material. These tanks were 
built without Neoprene between upper 
and lower surface stringers and skins, 
and with the advent of aromatic fuels 
some rivet stains appeared. Neoprene 
strips installed between stringers and 
skins solved' the problem. 

According to some designers, Cata- 
lina-type tanks pose two problems — 
they may be more hazardous than cell- 
type tanks in a belly-landing crash be- 


cause there is more chance of structure 
rupture than cell rupture; and use of 
sealing material in tank seams may 
lead to rivet loosening or other struc- 
tural impairment. 

First objection is questionable — 
even for planes having concentrated 
landing gear fittings tied directly to 
tank structure. But in planes like the 
Convair 240, with its landing gear* 
structure isolated from its tanks, pos- 
sibility of serious tank failure in belly 
landing is not so great as the chance 
of plumbing failure or piercing of cells. 
As an additional safety measure, fuel 
tanks- on the 240 are located outboard 
of engines. 

Second objection — probability of 
rivet loosening because of sealant in 
tank seams — is unfounded if 1/32-in. 
Fairprene (type of Neoprene made by 
E. I. du Pont) is used as outlined later. 
Structural tests and extremely long 
service life of hundreds of Catalinas 
have revealed no signs of rivet loosen- 
ing or other structural trouble and 
have conclusively demonstrated the 


soundness and efficiency of this inte- 
gral fuel tank design. 

Another example of the tank’s effi- 
ciency is exemplified in the IS con- 
verted bombers used to fly trans-Pacific 
routes of Consairway — wartime line 
operated by Convair for the ATC. 
These bombers, forerunners of the B-24 
Liberator, were equipped with two 
1,550-gal. integral fuel tanks. They 
flew 300,000,000 passenger-miles and 
100,000,000 ton-miles, for a total of 
nearly 150,000 hr. When the airline 
was deactivated (Dec. ’45), utilization 
hnd risen to a full 15 hr. per day per 
plane. Once placed in service, the 
transports developed no fuel tank 
trouble of any consequence. Seven of 
these planes each flew more than 11,000 
hr. 

E»perienc*i With Design 

Occasionally, Convair has experi- 
mented with, or departed from, its 
service-proved practice of building in- 
tegral fuel tanks — and always with un- 
satisfactory results. The C-87, trans- 
port version of the B-24, is an ex- 
ample. The B-24 originally had Cata- 
line-type integral fuel tanks, but most 
of the design features were omitted 
when the wing was redesigned to ac- 
commodate self-sealing fuel cells that 
war experience had made mandatory 
for combat planes. 

Later in the war when C-87s were 
built to the basic B-24 design, the 
bullet-proof tanks were eliminated and 
attempts were made to restore fuel- 
tight integrity. Result — since most of 
design features for Catalina-type tanks 
had been dropped — was unsatisfactory. 
This has caused some criticism of all 
integral tanks. 

Earlier in the war, while building a 
four-engine flying boat with fuel ca- 
pacity of 4,400 gal., our engineers de- 
parted from Catalina-type tank tech- 
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Closeup of 240's inboard fuel-fight bulkhead depicting corner installation and dagger fittings 
for carry-through of Z-sfringers . 


nique with unsatisfactory results. They 
tried using a plastic sealing compound 
back of fuel-tight corners, this prov- 
ing unsatisfactory as a sealant, and re- 
quiring extensive rework to correct. 
Trouble here, as with the C-87s, was 
because of one simple fact — the en- 
gineers, in an effort to “improve” con- 
struction, had strayed far afield from 
proved Catalina practice. 

Ia contrast, the company built a 
Navy transport, near the end of the 
Avar, with very successful integral 
tanks, primarily because the engineers 
followed Catalina practice to the let- 
ter. They used basic B-24 parts for 
the wing, but reviewed the entire de- 
sign and followed Catalina-type tank 
design requirements meticulously dur- 
ing both design and construction. The 
four transports assigned to the Marines 
were flown more than 4,000 hr. with- 
out having to go into a single tank. 

Similarly, in 1939, the company con- 
structed a 46,000-lb. two-engine flying 
boat with a 55-ft. wing center-section 
which was entirely integral tank, and 
results were excellent. 

Results have been excellent, too, on 
Model 110, experimental forerunner 
of the 240. Design and construction of 
the wing tanks followed Catalina prac- 
tice closely, and a rigorous flight test 
program again proved the soundness 
of the tank design. 

During production on the 240, four 
men can air-test (3(4 psi. ) , inspect, 
and make corrections on the tank in 
two days. Percentage of rivet correc- 
tions during air test is considerably 
smaller than when these tanks were 
originally constructed. 

Success in building leak-proof in- 
tegral tanks during the past 13 yr. has 
convinced our engineers that three im- 
portant requirements must be met — 
basic design must be correct, proper 
materials must be used, and fine crafts- 
manship must be applied. And log- 
ically, fuel-tight integrity is a parallel 
consideration with flight structural re- 
quirements of the wing. 

Tank's Vital Details 

Six major items require exacting at- 
tention in the design and production of 
these tanks — (1) Proper materials, 
(2) skin seams, (3) fitting attachment, 
(4) attachment of reinforcing plates 
and stiffeners, (5) carry-through of 
structural members, and (6) fuel-tight 

Sheet material — first item — must be 
sufficiently heavy to clamp the seam- 
sealing material between rivets. Thin- 
nest practical gage is .051, with .064 
preferred as a minimum. All sheet ma- 
terial should be in the ST condition 
to insure clamping. Recommended 


scam-sealant is 1/32-in. Fairprene 
5570, which swells on contact with gaso- 
line, tightening the seal even more. 

Skin seams and lap joints should be 
as wide as practicable, and two stag- 
gered rivet lines are advisable. Satisfac- 
tory rivet spacing, taken diagonally 
between rows, is 3 to 3(4 "diame- 
ters. To insure adequate clamping of 
the Fairprene sheet, our engineers 
recommend a minimum rivet dia. of 
3/16 in., and they use flathead rivets 
on tank interior, and machine, rather 
than dimple, countersink rivets. En- 
tire countersunk head should be con- 
tained in the outside skin to avoid 
head-bottoming and voids. 

Attachment of fittings to the tank 
structure is easily accomplished. Fit- 
tings which are riveted to spar or bulk- 
head faces require no special treatment 
other than use of 1/32-in. Fair- 
prene sheet between the fitting and the 
face. Fittings attached with bolts re- 
quire special sealing provisions, at bolt 
shanks. ' This consists of a countersink 
at fitting face into which a circular 
cross-section Fairprene gasket is in- 
serted. As the bolt is tightened, the 
gasket is compressed against bolt 

Attachment of reinforcing plates and 
stringers differs from normal practice 
only in that 1/32-in. Fairprene sheet 
is installed at the faying surfaces. 
Fairprene is also installed under stiff- 
eners and reinforcing plates on exter- 
nal surfaces of spars and bulkheads. 

Correct carry-through of structural 
members, such as upper and lower sur- 
face stringers across fuel-tight bulk- 
heads, is also a very important prob- 
lem. Convair engineers have two 
methods of solving this problem — by 
using bolted end fittings butting against 


the bulkhead, or by using dagger fit- 
tings (straps with centrally located 
flanges). In the second method, dagger 
straps are passed through slots in the 
bulkhead and dagger flanges are riveted 
to bulkhead, Fairprene gaskets being 
used for sealing. 

Fael-TIght Corners 

Fuel-tight corners are most impor- 
tant and most difficult to attain. Chief 
difficulty is because structure against 
which cornel’s attach consists of hand- 
assembled parts lacking the accuracy 
of machined parts. Hence, in design- 
ing corners, allowance is made for these 
manufacturing variations. Surfaces to 
which corners attach are built up flush, 
using fillers where necessary. Definite 
voids are intentionally permitted, ap- 
proximately Ys by Vs in., at edges of 
spar caps and bulkhead chord members. 
Comers are drophammered from 24SO 
.091 sheet heat treated to ST condition 
before installation. Corners are sur- 
faced with Fairprene sheet before as- 
sembly, and voids prepacked with non- 
contractive void sealer (Fairprene 
ground and mixed with liquid Thiokol). 
After riveting corners in place, voids 
are shot with sealer and openings 
closed with (4-in.-loug aluminum plugs. 

During development of Catalina- 
type tanks through the years, wing 
structure has been simplified in the 
tank region to get rid of as many seams 
and voids as possible. Original PBY 
tanks, for example, employed angle 
sections back-to-back for spar caps, 
whereas present spar caps are single 
extrusions. Similarly, skin seams have 
been eliminated by using larger skins. 

Aside from variations such as these, 
service-proved practice is followed in 
building integral tanks for the new 240. 
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How New Douglas Skystreak 
Will Probe the Transonic 


assume that forces indicated are for 
a speed somewhat below Mach .9. And 
it may be observed that the configura- 
tion of the craft displays the intent of 
giving the pilot the smoothest possible 

rough journey. 

Chief Engineer of Douglas at El 
Segundo — Edward H. Heinemann — de- 
clares that the design should give de- 
velopment of shock waves and airflow 
separation in orderly sequence in areas 
of: (1) Wing roots and wings, (2) 
tail surface intersections, (3) pilot's 
bubble canopy, and (4) fuselage. It is 
conceded, however, that design to ob- 
tain this separation sequence was based 
upon theoretical analysis, with no sup- 
porting data. And not until the craft 
is safety returned from transonic flight, 
and the story of its recording instru- 
ments checked against the pilot's verbal 
report, will the engineers have con- 
firmation or denial of their theoretical 
reasoning. 

From the aeompanying photographs 
it is evident that Douglas engineers 
have followed conventional structural 
assembly to a great degree, and funda- 
mentally have simply built added 
strength into components which theo- 
retically should have to bear the brunt 
of intense buffeting and sharp load 
fluctuations as the craft approaches and 
goes beyond Mach .9. 

Discussion with Douglas engineering 


At this stage, project engineers feel 
that it would be unfair to give reasons 
for the Skystreak’s structural stress de- 
sign and aerodynamic shape in view 
of tangents of opinion embraced by the 
craft’s makeup. 

Power unit of the Skystreak is a 
General Electric TG-180 turbojet en- 
gine burning fuel similar to kerosene. 
Exact power is not revealed. 

The craft takes off and lands under 
its own power — no mother ship being 
required. Takeoff and landing speeds 
will approximate that of present day 
fighters. 

Gross weight with normal fuel load 
(230 gal.) is 9;T50 lb. Wing loading 
at takeoff is 65 lb./sq. ft., for landing 
56 lb./sq. ft.— approximately the same 
as wing loading for the Douglas A-26 
bomber. 

Wing span is 25 ft., craft length 35 
ft., and height 12 ft. 

Material for wing and control sur- 
faces is 75S high strength aluminum 
alloy, and fuselage shell is lightweight 
magnesium alloy. Because of space 
limitations, tungsten alloy is required 
to balance ailerons. Strength of the 
craft is approximately 60% greater 


than current fighter design require- Accompanying profile pressure 
sketch of the Skystreak gives indica- 
tion of the care used in the design de- 
velopment, and shows an unusually 
clean balancing of calculated pressure 
forces in high speed level flight. Al- 
though Douglas engineers are not per- 
mitted to disclose anticipated effects 
at specific speed figures, it is safe to 


Flying fighter-type lab— embodying combined design proposals of 
Douglas, BuAer, and NACA — is implemented with 500 lb. of special 
instrumentation for high speed air load measurements at 400 craft- 
locations. 


A ' TIME OP THIS writing, Douglas’ 
D-558 Navy Skystreak was be- 
ing groomed for its grim, and 
determined assault on the aerodynamic 
unknown — the transonic realm encom- 
passing Mach .85 to 1.3. 

If the craft’s flight program is suc- 
cesfully achieved, phenomena will be 
revealed of extreme interest to struc- 
tural engineers, aerodynamacists, and 
transonic wind-tunnel investigators. 

One researcher in this last mentioned 
field has admitted that wind tunnel in- 
vestigation has been brought up short 
before the transonic hurdle— that rea- 
sonably acurate readings and effects are 
obtained for Mach values up to about 
.85 and above 1.3, but for the range 
between these limits, results are some- 
what inconclusive. It is felt that in- 
formation to be gained via craft such as 
the D-558— if they are able to edge 
through the transition region and come 
out again with reliable readings on 
forces encountered — will provide valu- 
able reference points from which cali- 

be completed. 


Basically, the Skystreak — despite its 
apparently conventional configuration 
— is a trial-and-error research tool. It 
is a “theoretical” design, and in its 
early projection Douglas, BuAer, and 
NACA found easy agreement in the 
idea of building the plane for its spe- 

However, when it came to actually 
welding together design proposals of 
these three engineering-group partici- 
pants, understandable variations in 
viewpoint appeared without positive 
supporting evidence of forces that 
might or might not be encountered at 
various speeds. 

It is to the credit of the plane’s de- 
sign and consulting engineers that they 
were able to surrender individual con- 
victions in some instances and work 
together harmoniously in producing a 
plane that, in effeet, is n theoretical 
compromise. 
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personnel disclosed that two particu- 
larly troublesome problems were tern- 

speeds of the craft’s components. 

Problem of temperature control is 
attributed to adiabatic temperature rise 
that will beat all parts of the craft as 
it flys at constant altitude for an ap- 
preciable period. As an example of the 
magnitude of this problem, it is stated 
that an airplane flying at 600 mph. will 
be heated, after approximately 15 min. 
of steady flight, to about 64 deg. above 
atmospheric temperature; at 800 mph. 
it will be approximately 114 deg. ; and 
at 1,000 mph., about 200 deg. 

Since the Skystreak is intended to 
survey the transonic range from sea 
level to altitudes approaching 50,000 
ft., it was necessary to design for a 
standard hot day (100 deg. F.) at sea 
level. And since human temperature 
endurance limit with 50% relative hu- 
midity is 100 deg., most hydraulic 
equipment was designed for only 140 
deg., and electrical equipment for only 
165 deg. 

Also, since strength of aluminum al- 
loy structures drops very rapidly at 
temperatures above 200 deg., it was 
necessary to afford unusual provisions 
to protect against exceeding such limit 
— i.e., a refrigeration system to cool 
ventilation air and pilot’s compart- 
ment, and used in turn to cool instru- 
mentation compartment; special ven- 
tilation around engine to cool acces- 
sories; insulation of tail pipe and high 
temperature portions of craft; and 
coating inside of fuselage structure 
with heat reflecting paint to prevent 
absorption of engine heat. Despite 
these precautions, under some condi- 
tions design-temperature limits of 
equipment probably will be exceeded, 
hence temperature values will require 
very careful observation during flight. 

Extreme caution has been exercised 
in controlling pressure distribution on 
all parts of the plane— in order that 
local speeds will be kept as low as 
possible so that shock waves and drag 
rise may be delayed to highest possible 
speed. Much wind tunnel work was 
necessary to raise the critical speed of 
fuselage, engine air duct, cockpit en- 
closure, wing-fuselage fillet, and other 
installations, in order to raise critical 
speed of each item to the maximum 
practicable degree. In addition to this, 
it was important to control relation- 
ship of the various critical speeds to 
avoid catastrophic conditions when an 
item becomes critical. Thus, if tail sur- 
faces become critical before wing, con- 
trol of the craft will be lost. To pre- 
vent this, tail surfaces are thinner, and 
thus, have a considerable higher criti- 
cal speed than the wing. 


Upon successful completion of the 
research program with the Skystreak, 
much of the base enveloping transonic 


the way to more efficient design of 
future combat craft. 
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Pre-Test Model of Tunnel 
Saves Research Time and Money 


By R. C. MOLLOY, H. H. HOADLEY, and D. H. BRENDAL, 

United Aircraft Carp. 

How United Aircraft used l/12th-size replica to develop improved 
and versatile wind tunnel with savings of thousands of dollars. 


M atkiual savings in cost — and 
almost-as-important time — have 
been achieved in United Air- 
craft’s versatile wind tunnel labora- 
tory by first building and thoroughly 
testing a 1/12-scale model. 

Final result is a unique and versa- 
tile facility capable of testing full-scale 
power plant installations at 200-mph. 
airspeeds, as well as scale models of 
aircraft and propellers at airspeeds 
over 600 mph. The wind tunnel can test 
installations with engines up to 5,000 
hp. equipped with propellers as large 
as 17 ft. dia. ; it is the largest privately- 
owned wind tunnel in operation; the 
largest closed return tunnel built of 
concrete; and the first designed to han- 
dle both aerodynamic research and 
power plant testing. 

Important elements of the completed 

1. AnTs-ft. 200-mph. tunnel; alter- 
nate 8-ft. 600-mph. test section. 

2. Outdoor engine test stand used in 
conjunction with tunnel for ground 
testing of power plant. 

3. Propeller test unit for research on 
propellers at high speeds in 8 ft. throat. 
4. Pilot wind tunnel for tests on 


relatively small models at 100 mph. 

5. Equipment to provide two inde- 
pendent electrical variable frequency 
supplies with a combined maximum 
power output of 750 hp. 

6. Extensive shop facilities for wood- 

chining. 

Versatility of the facility was a 
prime requirement from the very in- 
ception because of United Aircraft’s 
diversity of products — aircraft, heli- 
copters, aircraft power plants, and pro- 
pellers. A high use factor was also an 
important consideration, for a wind 
tunnel must be judged by its results, 
not by its size, cost, and potentialities. 

Analysis indicated that a dual test 
section tunnel would be considerably 
cheaper than two independent tunnels, 
in spite of the added complexity. Ac- 
ceptance of this proposal meant that 
the aerodynamics of the tunnel circuit 
would have to be satisfactory for each 
test section, and that the compromise 
which would necessarily follow would 
not have a major effect on the per- 
formance of either section. The fan 
section would have to be designed for 
both configurations. 


Table Comparing Per 


i of Model and Full-Sea 


MODEL TUNNEL 


FULL-SCALE TUNNEL 


18 In. 

m velocity (mph.) . . 205 

unber 0.26 

iput to fan (hp.) . . . . 45.5 


0.72 0.26 


Aerodynamics of the tunnel circuit 
showed that to provide an expanding 
passage or diffuser from the 8-ft. test 
section to the full diameter of the tun- 
nel downstream from the 18-ft. sec- 
tion, two interchangeable sections 
would have to be provided downstream 
— one the diffuser for the 8-ft. section, 
the other a tube of nearly constant cross 
section to join the 18-ft. section with 
the fixed portion of the tunnel circuit. 
A fundamental requirement was that 
the change from one section to the other 
could be made in one day (actual ex- 
perience has proved the change can be 
made in 5 hr.). 

To cheek the aerodynamic character- 
istics of the proposed tunnel, the 1/12- 
scale model was tested at full design 
speeds. The model was large enough 
so that the aerodynamics of the fan 
and air exchanger could be closely ap- 
proximated as well as the characteris- 
tics of the diffuser, settling chamber, 
test sections, etc. These tests, covering 
approximately six months, proved in- 
valuable, not only in guiding the de- 
sign bnt in saving thousands of dollars, 
since the tunnel as originally conceived 
would not have proved particularly 
satisfactory. Accordingly, the authors 
of this article heartily recommend that 
a scale model be constructed, if at all 
possible, whenever a tunnel project 
represents a major investment — as most 
such tunnels do. 

In testing the model tunnel, three 
different fan blade designs were tried, 
moreover, three diffusers for the 8-ft. 
section were investigated, as were three 
bellmouths. And a large number of 
modifications were made on the air ex- 
changer to increase its efficiency. The 
model was particularly helpful in de- 
termining, for instance, what effect the 
fan section, and the diffuser after it, 
had on the air exchanger, and likewise 
the effect of the air exchanger on the 
flow in the settling chamber and test 

Final configuration of the 8-ft. in- 
sert was determined by tests on the 
model. From experience gained else- 
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■where, it was decided to limit the dif- 
fuser angle following the high speed 
test section to 7 deg. and, if possible, 
to reduce this still further. The first- 
model diffuser had an angle of 6.67 
deg., and the test section and diffuser 
were circular in section. 

Tuft studies showed flow separation 
very close to the test section. This con- 
dition was unexpected, since the dif- 
fuser angle was so low. It was con- 
sidered quite possible that the separa- 
tion was due to the severe, adverse 
pressure gradient resulting from the 


sudden change in direction at the en- 

to introduce a transition flare between 
the end of the test section and the start 
of the straight diffuser. 

A second design tested had a 10-in. 
long flare (10 ft. full-scale). At the 
same time, the cross sections of both 
test section and diffuser were changed 
from circular to octagonal for opera- 
tional reasons. Only minor separation 
was observed in this diffuser, but the 
energy ratio of the tunnel was approxi- 
mately the same as it had been with the 


circular diffuser which separated se- 
verely. This seemingly contradictory 
result was undoubtedly due to the addi- 
tion of the longer high speed section 
inherent in the flare design. 

A third and final diffuser reduced 
flare length to 4 in., and this proved 
satisfactory in that only slight separa- 
tion of flow took place downstream, 
and design energy ratio was obtained. 

Originally a very long nozzle (19 
in.) was designed for the 8-in. test sec- 
tion to insure a uniform velocity dis- 
tribution at the front of the test sec- 
tion. It was thought quite possible that 
tunnel losses could be reduced by short- 
ening the nozzle, without having any 
detrimental effects on velocity distribu- 
tion. Therefore, two abbreviated noz- 
zles (2 in. and 4 in. shorter) were also 
tested. 

Decreasing length of the first nozzle 
by 2 in. resulted in a 6.8% increase in 
velocity at rated power; and the addi- 
tional 2-in. decrease resulted in an ad- 
ditional 2.9% rated power velocity in- 
crease. This was accomplished without 
measurably affecting velocity distribu- 
tion across the test section. It is prob- 
able that the increase in tunnel energy 
ratio resulting from decreasing nozzle 
length is due not only to decreased 
frictional losses through the nozzle, but 
also to a higher diffuser efficiency re- 
sulting from improved boundary layer 
control conditions at the diffuser en- 

Velocity distributions were measured 
in the high speed test sections of the 
model for various configurations, and 
the variation in velocity across the test 
section in every case was considerably 
less than 1%, excluding boundary layer 
at the walls. Later this was found to 
be the case with the full scale tunnel. 

Performance of both model and full 
scale tunnel are summarized in the ta- 
ble accompanying this article, showing 
1/12-seale model results, measured per- 
formance of the full scale tunnel, and 
calculated performance of the full scale 
tunnel using an overload rating of 
9,000 hp. Model and full scale data are 
not qnite identical, since the units dif- 
fered somewhat in fan design. Oper- 
ating the 8-ft. tunnel at 9,000 hp. 
would allow tests to be conducted well 
into the range where severe compres- 
sibility effects are encountered. A 
recent investigation indicates the feasi- 
bility of running at 9,000 hp. 

Model tests with different fan de- 
signs revealed that efficiency of the 
air exchanger was critically dependent 
on the radial distribution of pressure 
rise across the fan. This was due 
merely to the fact that a high velocity 
distribution at the tunnel wall con- 
siderably improved effectiveness of the 
diffuser following the fan. Since the 
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air exchanger removes air from the 
tunnel walls at the end of this diffuser, 
its efficiency must be high for satis- 
factory air exchanger operation. The 
full scale fan design was thus modi- 
fied to produce an increasing pressure 
rise as the blade tip is approached. 

The scale model proved invaluable 
in another important final-design con- 
cept, for it brought about a decision 
to install both a resistance plate and a 
honeycomb in the full scale unit. This 
decision was reached for two reasons: 
First, velocity distribution in the 18-ft. 
test section as measured in the model 
tunnel for the optimum air exchanger 
configuration was still not as good as 
desired; second, there was an unsym- 
metrical, non-axial flow condition in 
the airstream which became apparent 
in the nozzle and carried on into the 
test section. This non-axial and rather 
turbulent airflow was confined to the 
layers adjacent to the vertical walls of 
the tunnel. This latter flow condition 
could not be traced entirely to the ex- 
changer, since it was present — to a 
lesser degree — with the exchanger 
valves closed. It was also present in 
the nozzle of the 8-in. test section but 
appeared to be completely damped out 
before reaching the high-speed test sec- 
tion itself. 

Model tests of various screen con- 
figurations indicated considerable im- 
provement on the above flow condi- 
tions. A resistance with a pressure loss 
coefficient of 1.2 was selected for the 
full scale tunnel. The type of resis- 
tance selected was a perforated plate, 
because it was felt the accumulation 
of engine oil and dirt on such a plate 
would not result in such large changes 
in resistance and would be easier to 
clean than the usual wire screen. The 
perforated plate in the large tunnel 
was mounted on the corner vanes, 
which offered a convenient means of 
support. Further improvement in the 
velocity distribution in the test section 
was achieved by removing the plate 

at the vertical walls of the test section 
where velocity had previously been 
low. 

On the basis of United Aircraft’s 
experience with the scale-model tunnel, 
it is felt that all-important research fa- 
cilities not only can be obtained with 
vast financial savings, but that these 
facilities can be made more efficient 
with great savings in time as well. 




RADIUS - FEET 

Velocity distribution ahead of ton tor both 8- and 18-ft. tunnel sections, shoving hour actual 
conditions correlate with predictions made by scale-model studies. 
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Rock-Like Plastic 

Preserves Valuable Aircraft Molds 


Material made by Calresin Corp. 
provides comparatively easy 
and inexpensive means of treat- 
ing production casts so as to per- 
mit safe all-weather outdoor 
storage. 

S uggesting a technique that may be 
of considerable value throughout 
the aircraft industry, a low-cost 
method of providing apparently per- 
manent means of preserving valuable 
plaster-cast molds is now being used 
by Douglas Aircraft Co. 

In common with other aircraft manu- 
facturers during the war years, the 
company accumulated an ever-increas- 
ing stockpile of plaster molds of air- 
craft parts — critical parts which would 
be highly nneconomical to reproduce 
from blueprints. 


Shortage of labor and materials has 
precluded building of storage sheds to 
protect these exacting forms from the 
elements against the day of possible 
re-orders. Until plywood became al- 
most impossible to obtain, Douglas and 
other manufacturers resorted to crat- 
ing plaster casts for out-of-door stor- 
age. At best, this latter course was 
costly in man-hours and in its failure 
to thoroughly protect eastings against 

To Roy Dudley, of the company’s 
plastics department, goes eredit for 
conceiving the idea of coating the plas- 
ter casts to protect them against the 
elements. His experience with Plasti- 
form, a ceramic and thermoplastic 
product developed by Calresin Corp., 
Culver City, Cal., suggested use of the 
material as an easily applied durable 
coating for the casts. 

Calresin has a comprehensive 
strength of 10,000 psi.; displays no 


resistant to acids and alkalies, and re- 
pellant to water, and oil; and in 
molfen state can be applied with a 
paint brush. 

Dudley’s estimates of the values of 
the cast-protective coating were sup- 
ported by laboratory tests in which 
coated casts were subjected to heat, 
cold, steam, salt, acid, and water im- 
mersion. As a result, open storage of 
Plastiform-coated casts has become 
standard Douglas practice. 

As delivered to the consumer, the 
West Coast plastic has the appearance 
of grey rock-like fragments. The ma- 
terial is reduced to a liquid state in an 
electric double-boiler capable of main- 
taining a temperature of 300 deg. F. 
Plastiform's melting temperature is 240 
deg. F. 

The molten material then may be 
brushed onto the surface of the plaster 
cast, which has first been treated with 
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Here a workman applies a 10 % viscosity oil coating to mold prior to brushing on Plostiform. 
Application o t oil prevents bonding of plostic to form, thus enabling easy removal when 
desired. 


tested. This Plastiform mold could be 
used for reproduction of more plaster 

Experience at Douglas indicates that 

can be used with little or no “brushing 
up”, no matter how long they have 
been left in open-air storage. Previ- 
ously it was not- uncommon to have to 
spend up to 8 hr. in sanding a plaster 
cast back to exact shape atter it had 
become swollen and distorted in semi- 
protected storage. 

An indication of the economy pos- 
sible through use of this plastic treat- 
ment is seen in the fact that Douglas 
only finds it necessary to coat the 
matrix' surfaces of plaster casts in- 
tended for outdoor storage; sides and 
under surfaces of the heavy plaster 
blocks may be left unprotected. 



a light coating of either 10% viscosity 
lubricating oil or ordinary cup grease, 
the latter being preferred by Douglas 
as a treatment for rough surfaces. For 
the protection of exceptionally large 
surfaces, such as casts of wing tips, 
Douglas wraps the grease-coated cast- 
ing in burlap, then applies the Plasti- 

Hardening of the plastic is almost 
immediate, and at any later time it 
may be removed easily after a prelim- 
inary chipping away of a segment 
of the shell. In some instances where 
Plastiform is applied directly to a 
greased surface, it has been found that 
after chipping off a piece of the coat- 
ing, a spurt from an airhose will free 
the remainder of the plastic shell, 
which retains an indelible female im- 
pression of the male design it pro- 
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SIMPLIFYING 

PERSONAL PLANE DESIGN 


PART III 


By RALPH H. UPSON. Co filing Engine., 


Presenting details of performance computations, Engineer Upson 
considers aspects of maximum speed, cruising speed, and climb and 
ceiling Last installment of this practical analysis. 


I t seeus to be commonly assumed 
that the main purpose of per- 
formance computation, in advance 
of detail design or construction, is 
merely to predict results. Thus, an 
engineer may point with pride to at- 
tainment of a speed within one or two 
miles per hour of his advance predic- 
tion ; and some people may make much 
of his feat. But is he really entitled 
to credit merely for correct prediction f 
If so, I could enter a mile race against 
Dodds and Haag, and make good my 
predicted time of, let us say, six min- 
utes flat But predicted or not, this 
result is inconsequential. And it is 
the same with airplane design — win- 
ning, not just prediction, is what 
counts; and this can be insured only 
by the best possible combination of 
engineering elements for safely getting 
desired or maximum performance at 

As previously indicated in this 
scries, for a basic approach to this ob- 
jective, it is hard to beat a good old 
fashioned plot of power-required and 
power-avilable vs. speed, especially 
with the quick and easy formulas 
brought out in Part II (Aviation, 
Aug. ’46). Use of these formulas re- 
quires fundamental data from experi- 
ence, wind-tunnel test, or reasonable 
assumption covering: 

1. Maximum sea-level efficiency ife, 

2. Speed v n at which this efficiency 

3. Speed v, (with fixed ‘pitch) at 
which rated hp t is developed, 

4. Bated rpm. (=1,000 N„), 

5. Total airplane weight W, 

6. Drag area /, 

7. Induced factor e, and 

8. Relative air density ». 

(See example plotted in Fig. 4.) 
From the very nature of the formu- 
las and the curves plotted from them, 


the general effect of varying the dif- 
ferent parameters should be fairly 
obvious. A good preliminary idea 
can thus be obtained of where to look 
for improved results, even without 
precise knowledge of their numerical 
magnitude. Still, numerical results 
will be useful to any extent that they 
can readily be had. 

Suppose, for example, that superior 
performance in general is desired. 
Anything that generally widens the 
gap vertically between the power re- 
quired and available curves in Fig. 4 
will improve top speed by moving the 
right hand intersection further to the 
right; improve climb by increasing 
effective margin of power-available 
over power-needed; and improve ceil- 
ing by extending to a higher altitude, 
conditions which make the two curves 
tangent. Offhand, it would seem as 
if there ought to be some combination 
of factors that would express this 
general relation between the two 
curves in a manner that would be 

major performance objectives. 

There is such a combination factor, 
the major performance parameter A, 
(Ref. 1, Aviation, June ’48). To this 
will now be added another fundamental 
concept — the fictitious maximum speed 
v m ' that would be attained at sea level 
(« = 1), without the second or induced 
term of the power-required equation, 
by using the full rated power hp, at 
maximum efficiency n* (Aviation, 
Aug. '46. Speed v„, for the rated 
rpm., at which this maximum efficiency 
occurs was also explained in that same 
article.) Both of these artificial, but 
simple and convenient, parameters are 
mathematically defined in our outline 
of symbols. 

It may be noted that A,, as here 
used is not exactly the same as Os- 


wald's A (Ref. 7), being based on 
sea-level thp. at speed of maximum 
efficiency (assuming variable pitch 
propeller), whereas Oswald’s is based 
on sea-level thp. at ma xim u m speed'. 
A similar distinction exists between 
i>„' and Warner’s if™ (Ref. 5, Aviation, 
Aug. ’46). Thus, these important 
basic parameters here represent strictly 
airplane characteristics, and are not in 
any way functions of the flight con- 
ditions or of the performance to be 

Mailman Speed 

An exact solution for t>„ in level 
flight at any altitude would, of course, 
be obtained by putting thp, = thp. 
from Eqs. (13) and (14)* or (13) and 
(IS) Aviation, Aug. ’46 and solving 
for t>. Unfortunately direct algebraic 
solution in this case is impossible; 
but the situation readily lends itself 
to simplifying assumptions accurate 
enough for practical purposes. 

speed is of no interest at more than a 
moderate altitude of say 10,000 ft. — 
which would also take care of any 
supercharging likely to be used for 
personal aircraft This assumption 
keeps the second or induced term of 
the power-required equation relatively 
small, hence easy to approximate. 

Further, it is assumed that the pro- 
peller is either: (a) Constant rpm. 
with power available thp. from Eq. 
(14), giving a maximum speed or 
(b) fixed pitch with rated power de- 
veloped at Vi, where v, is usually less 
than •»_ from item (a). 

Takeoff and climb are favored by 
making v p < v m ; but then unless some 

speed must be made with a throttled 
engine which, as will be seen, puts its 
value about half way between v, and 

Returning to the case of a variable- 
pitch propeller at constant rpm. and 
at any given constant airplane speed, 
we see from the first form of Eq. (14) 
that in terms of the sea level thrust 


> Rockefeller's A» = A./iVt (Bef. 8) la the 


AVIATION, May, 



horsepower T|,7ip„ the thp. at moderate 
altitudes is relatively insensitive to 
changes in the speed ratio v/ Vm. By 

V = 1.0 (S.l!), and less than ± 0.3% 
in maximum speed for extreme values 
of 0.6 < v/vm < 1.0 at » = 0.738 
(10,000 ft.). By substitution of n, 
from Eq. (17), power available at 
maximum speed i>„ then becomes: 

thp. = »'•“ mhpx U - (1 - e-/«i) M l 
(3.1) 

Power available from (3.1) can now 
be put equal to the power required, 
in Eq. (13). By algebraic manipula- 
tion, the resultant equation can then 
be expressed as: 

A./a*'* - 159y [1 - (1 - y/o)« - y>l(3.2) 
where y and a represent groupings of 
factors as follows: y = » m /V“ 
a = »«/»“ (see list of symbols). 

Thus the problem boils down to one 
unknown y, as an implicit function of 
two parameters, a and A,/** ", in which 
the isolation of the latter makes for 
convenient tabulation and plotting 
(Fig. 4). Performance parameter A, 
will vary from about 10, for an un- 
usually clean ship of low power load- 
ing and large span, to 20 at the other 
end of the scale. As at 10,000 ft. 
is 0.50, A,/o** may possibly run as high 
as 40. A simple empirical approxi- 
mation of these curves in the specified 
range gives Eq. (24) for maximum 
speed with a variable-pitch propeller. 
Although this approximation is of the 
straight-line type, it follows a- secant 
relationship to the original curves, in- 
stead of the more usual tangent line, 
thus greatly increasing its range of 
application. 

The case of fixed-pitch utilizes the 
variable-pitch parameters as in the 
power-available formula of the pre- 
ceding article ( Aug. ’46). ^For present 

be assumed to occur in a region where 




POWER REQUIRED (thp, in Fig. 4 and 
Airplane characteristics token from De- 



Gross weight W=2,075 lb. 

Wing span b =35 J It. 

Drag area I =5.48 sq. It. 

squared) lactor e =0.85 

Relative air density a=1.0(S.L.) 


POWER AVAILABLE: 

Rated brake hp. at S. L„ Ap,=J22; 


Wood propeller, 2 blades, Clark Y 
section (NACA TR 640) activity 
lactor 80. 

2. Variable-pitch (V.P.) curves for 5.45- 
It. dia. (lull-speed direct-drive). 
Rated 2.750 rpm. (N=2.75). 


Maximum efficiency, >!», =0.775. 



Airplane speed setting, v, ,=120 
mph. 

Blade angle (at 0.75R). 24 deg. 
Small-dot extension beyond 120 mph. 


Note: Performance figures quoted in Part I 
o I this series (July ’46) were lor a cam- 
promise Used-pitch propeller. 


propeller develops its maximum per- 
missible power and rpm., is equal to 
the maximum sea-level speed with 
variable-pitch propeller, it is then of 
course operating at full throttle. The 
second form of Eq. (25) shows the 
difference in behavior with altitude, 
in which case the top speed with a 
fixed-pitch propeller is almost equal 
to that with variable-pitch at any 
moderate altitude. Factor »” is the 
same in effect as given by Warner 
(Ref. 5, Chap. XVI). 

Cruising Speed 

In the absence of a rational stand- 
ard, cruising speed can honestly be 
anything up to maximum that the 
manufacturer chooses to advertise. 
But what might be a rational standard? 

It is claimed by various aerody- 
namicists that cruising speed should 
bo defined as the speed of minimum 
drag or minimum fuel consumption; 
but this is about equivalent to claiming 
that Spring begins on Mar. 21st, even 
if a blizzard is raging at the moment. 

By common consent, the practical 
meaning of cruising speed seems to 
be simply the speed at which you 
should normally fly a particular air- 
plane to get the most good out of it. 
If you were interested exclusively in 
minimum drag (normally at a speed 
somewhat less than that of minimum 
operating cost), you would want a 
plane designed along quite different 
lines from any that seem to be avail- 
able, or in demand, at the present time. 
Speed ve of minimum drag is readily 
found by differentiating Eq. (2.2) 
(Aviation, Aug. ’46) and corresponds 
to the value which makes the two 
terms equal, the solution for v. being 
represented by Eq. (26). Thp., Eq. 
(27), is obtained by substituting this 
speed in Eq. (13), and corresponds to 


the efficiency curves (for constant 
rpm.) are quite flat. Thus Eq. (15) 
shows that at a given altitude, full- 
throttle hp. (and hence rpm.) with a 
fixed-pitch propeller is proportional 

As moderate throttling reduces the 
speed approximately in proportion to 
rpm., the maximum permissible rpm. 
(lOOOA'o) can be recovered only by 
reducing the speed v„ (by throttling) 
in proportion to \/v„/v m . Thus, with 
a further empirical factor l/o°’ the 
maximum speed v„, is given by Eq. 
(25) for a fixed-pitch propeller. 

Although certain other secondary 
factors have been neglected, the for- 
mula is found to be dose, but a little on 

ditions of use. When the sea-level 
speed v„, at which the fixed-pitch 
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A./®"'" = 63 where A. is equivalent to 
A, except computed from the actual 
thp. developed at the speed and alti- 
tude in question. Actual L/D for this 
condition is given by Eq. (28). 

Take as a numerical example, a 
plane" designed for an actual cruising 
speed of 120 mph., top speed 130.5 
mph., and having minimum drag at 
a S.L. speed of 85.5 mph., where power 
developed is only about 40% of maxi- 
mum available, as against 70% for 120 
mph. It might be argued that the 
power actually provided is mainly dic- 
tated by takeoff and climb require- 
ments, hence it doesn’t otherwise have 
to be used. Quite true; but, seriously, 
who is going to be satisfied to use nor- 
mally only 40% of total power, to 
make less than 2/3 of his possible 
speed? A similar situation exists with 
an automobile, maximum engine power 
being largely dictated by ability to ac- 
celerate and climb. But how many 
people do you find cruising across 
country at 30 mph. — a fair average for ' 
minimum fuel consumption, or much 
slower yet for minimum drag? 

Practically speaking, the average 
pilot usually revs his engine the most 
he thinks it will take without being sub- 
jected to undue depreciation. But from 
this standpoint he is sadly lacking in 
real knowledge on at least three as- 
pects: (1) How much depreciation is 
“undue”?; (2) how does rate of de- 
preciation vary with power?; and 
(3) how does it vary with rpm. at a 
given power? 

Coordination of items (1) and (2) 
has been attempted by the airlines 
where it is claimed that minimum oper- 
ating cost per passenger (or ton) mile 
is attained with engines developing 55 
to 60% of rated meto. power; but this 
is with relatively high-speed planes 
running a large number of hours per 
year, and still makes no allowance for 
the economic value of speed as such. 
Prevailing practice with lightplanes is 
more on the order of 70 to 80% of 
rated power, with engine manufactur- 
ers trying to hold it down and plane 
manufacturers tending toward the 

The last item (3) is important, since 
if it can be shown that there is no par- 
ticular advantage in merely reducing 
rpm. (providing it is below any critical 
stress or vibration point), the power 
reduction can be had merely by resort 
to altitude, with a substantial gain in 
speed and fuel economy on trips of 
reasonable length. In fact, the prac- 
tice seems to be becoming more preva- 
lent to base cruising speed on 7,000 ft. 
altitude — where a fixed-pitch propeller 


THIS MONTH'S FORMULAS 

(Performance with Unsupercharged Engines) 
Top-Speed Level-Flight 
Constant rpm (variable pitch) : 

h.i/o**+Xl.b ~1 
375- 170 [»«i/(<r 08 »„') - 1] 4 ' 3 J 


(24) ii.= g»a„' 1.1-5 


= t>„' [Vo8 - 


1.6 A i +36.8 


375-170 (1.017b 0 i/«i«'- 1)< / »] 
0.811 (7,000 ft.) 


the last for a 
Fixed Pitch: 

(25) for v„/v.,< Interpolate 

or for»„/».i = l j <r M <»,i/»„i<1.0 

Speed for Least Drag and Flattest Glide ( No Wind) 

(26) v< = J™E 

" obVTf 

■ VW '°”" as5 

= J 295 ^ for <r = 0.811 

Horsepower for Least Drag ( Level Flight) 

(27) K V . - 1 J -00355 WT 

Vd y at?'* b* 

.063 I W 3 r n 

= — for e = 0.85 
= p- for <r = 0.811 

Maximum L/D and Glide Distance/Height (No Wind) 

(28) (L/D) m „ = 0.885 6Ve/7 

= 0.816 b/f' 1 for e = 0.85 
Speed of Best Climb (sea level) 

Any propeller*: 

(29) v,y = v.' [.0035 A, + 0.45 (vjoi/vjai)*'*] 

Best Climb (at v c Sea Level) 


(30) Ci = - 


W 


(Wboi • 


.011 A 


■ .135) 


(31) a. = 0.129 OWO^v'aI = 


Ceiling (at » = .64a.') 

Constant rpm. (variable pitch) : 

0.31 VTi 

3 — (l-Wbo.)*'** 

For fixed pitch (PDF = 0.8), use second form of (31)*. 

Speed of Best Climb (Any Altitude) 

Any propeller:* 

(32) v, = u«, (0 - 641 '-' ~ »•>) 

Best Climb (Any Altitude) 


* For fixed pitch: Use variable-pitch values a., a.', ijo:, ffoi, and 
A,; but instead of Wioi, use actual S.L. power ratio thpjthpm = 
V-ihpi/ veihpoi, where hp, = brake hp. developed at a S.L. speed of 
0.5a.'. 
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SYMBOLS 

_ 52.S IF* 

" “ehUWipO^^Wipit.' 

■w' = 52.8 (^) (mph.) 

W = gross weight (lb.). 

/ = profile-parasite drag area (sq.ft.) 

f = Oswald si ' ' 


hp, - sra-fevdbh 

.-£33S 


propulsive i 
(variable pimh)*'' ° P ' n 


Continued from Part II, page 75, A 
'46 Aviation 

7. General Formulas and Charts 
the Calculation of Airplane I 
formancc, by W. Bailey Oswi 

8. General Airplane Performance, 
W. C. Rockefeller, TR 054. 

n. Airplane Climb Performance, C 
Flight Engineering Report 3. 


will absorb only 76% of its sea level 
power at equal speed, a variable-pitch 
propeller about 77%, and where the 
actual speeds at full throttle are on 
the order of 97 to 98% of the maxi- 
mum attainable at sea level (Eqs. 25 
and 26). 

Still another way of looking at cruis- 
ing speed is as a fundamental require- 
ment set up in advance of design. Ac- 
cording to this conception, fundamen- 
tal question is not “Here is an air- 
plane; how fast will it cruise?” but 
rather: “Here is the speed at which we 
want to cruise; liow can it best be at- 
tained?” Such speed may be selected 
in any rational manner, such as meet- 
ing competition of another manufac- 
turer’s product, customers' and dealers' 
demands, or as mere personal judg- 
ment of a qualified advisor. This 
method of picking cruising speed and 
other performance requirements in ad- 
vance was employed in our “Design- 
ing Tomorrow’s Personal Plane” series 
as by far the best way to judge the 


relative worth of different designs and 
possible improvements. 

Climb and Celling 

Climb at any altitude and speed is 
of course a function of plane weight IF 
and excess of thp. available over what 
is required for level flight. Numeri- 
cally, in the usual units of ft. per min., 
rate of climb is: 

c - _ ttpr) (3.3) 

Conventional method of plotting 
power required and available has al- 
ready been referred to and should be 
used as a final check of the finished 
design. Preliminary studies, however, 
will be much more rapidly and effec- 
tively handled by approximate formu- 
las employing the same principle. 

Best climb is of course at sea level, 
and is tentatively confined to that con- 
dition. Climb C at any speed r, is de- 
termined from (3.3) by methods sim- 
ilar to the procedure already described 
for top speed, giving the following re- 
sult: 


33,000 w Ap. 

^ !-(!-»/»)•'* -9"-^ (3.4) 

y — a/v.' ando = n,/v„' 

Empirical simplification then leads 
to Eq. (29) which, although most ac- 
curate for a variable-pitch propeller, 
is also within normal engineering ac- 
curacy for fixed-pitch (with corre- 
sponding difference in i), t ). Substitu- 
tion of this speed in (3.4), with fur- 
ther simplification, finally gives the 
actual best climb expressed by Eq. 

(30) . 

Although ceiling can physically be 
best defined as the altitude where climb 
drops to aero, a mathematical solution 
on this basis is unduly complicated. It 
can be shown, however, (Ref. 8), that 
the effective performance parameter 
A«/®* /a = 75 at the ceiling. A similar 
development to that for speed and 
climb results in the two forms of Eq. 

(31) , the second good for either a vari- 
able or fixed-pitch propeller. 

It is apparent that between sea level 
and ceiling, speed of best climb and 
climb itself will be intermediate be- 
tween the corresponding values at these 
two levels. Ref. 9 shows that climb is 
almost a linear function of altitude, a 
relation that becomes still more ac- 
curate if V® is used instead of actual 
altitude. Speed of climb is subject to 
much less variation, and is assumed to 
vary in the same manner as climb. 
Formulas (32) and (33) are the direct 
results. Alternatively, the following 
simple graphical representation can 
be used : On * = V® us abscissa, plot 


v. in a_straight line from 0.64»„' at 
x = V®« (Eq. 31) to (Eq. 29) at 
x = 1; plot C in a straight line from 
0 at x = V®. to C , (Eq. 30) at x = L 
Almost as accurately, a linear scale of 
actual altitude may be substituted for 
V®, «s already indicated. At any de- 
sired altitude (or its corresponding 
V®), values of v, and C arc simply 
read off (Fig. 5). 

A Final Word 

From a quick look at these formulas, 
their claim to simplicity may lie called 
into question because they appear 
slightly more involved than certain ele- 
mentary types. This apparent com- 
plication, however, is only because they 
arc explicit functions of all the impor- 
tant airplane parameters, thus making 
for direct easy solution when these 
parameters arc known. When they are 

mate, or even to make a chance guess, 
than to use a formula which completely 
ignores them. Then, at least, there is 
some appreciation of the relative im- 
portance of these various factors in de- 
sign. For example, instead of guessing 
at the actual propulsive efficiency for 
some particular condition of operation, 
it is easier, safer, and more instruc- 
tive to assume the maximum efficiency, 
the speed at which it occurs, and how 
it varies with speed and altitude. Ap- 
proximate formulas governing these 
variables are given here and in Part 
II (Aviation, Aug. ’46), but still 
rougher approximations may be sub- 
stituted at the discretion of the respon- 
sible engineer — and the basic formulas 
will still work. 

In other words, so long as the in- 
creased number of variables can be 
neatly packaged, and used only to the 
extent needed, there seems no need for 
the aeronautical engineer to be in the 
position of the farmer who wrote the 
Department of Agriculture: “Please 
don’t send me no more of your liter’- 
ture. I already know how to do twice 
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WORLD LEADERSHIP... 


Our Duty and Our Opportunity 


C APITALISM in Europe and the rest of the 
world is challenged by a real and formidable 
rival, communism. For capitalism to thrive 
a reasonable amount of prosperity is essential. 
Communism uses poverty to advance itself. 

Except for the Western Hemisphere, most of the 
world came out of the war poor. Two years after 
V-E Day it is still poor. It needs dollars. It needs 
credit. It needs capital. It needs trade. It needs 
technical and managerial skills. 

If we in America are to help the rest of the world 
back to its feet, starting it again on the road to peace 
and a free economy, we should try to supply those 
needs within the limits of our capacity. 

We must not overtax our own strength. For the 
first requirement of a stable world is a strong 
United States. But we must accept leadership in 
international economic recovery— in our own self- 
interest. 

What can the United States do to help men back 
to prosperity in a world economy which will allow 
them -freedom and incentive? There are many 
things. But here are two of the most important: 
1. The United States, through Congress, must 
determine the pattern and the total of the 
foreign loans or grants it can afford. We 
must answer three questions. How much 
will the new program cost? Can we afford 
it? Have we the technicians and managers 
to watch the loans, assuring their fruitful 

2. We must demonstrate that we do not intend 
to raise our tariff walls to prohibitive heights 
when our debtors begin to repay us in goods 
and services, which is the only practical 
way they can pay us. Otherwise our loans 
will become losses. 

If the United States is to meet even the minimum 
requirements of world rehabilitation, Congress 
eventually must authorize more advances than those 
to Greece and Turkey. The $400 million for those 
two countries will not do the over-all job of political 
and economic defense which we have begun. A min- 


imum of $5 billion, if promptly and wisely applied 
in eight to ten countries, might suffice. BUT this $5 
billion will be on top of approximately $16.8 billion 
which we have spent or earmarked during the past 
two years for use abroad, including our full share 
of the World Bank and Fund. We shall do a faster 
and more effective job if Congress will thus add up 
the foreseeable total of our international aid, and, 
even though the total looks imposingly large, com- 
mit us to it, with proper collateral safeguards from 
the debtor nations. 

Congress need not try to foretell all contingencies, 
like last winter’s weather in Britain, and it cer- 
tainly should not create the impression that nations 
need only ask for billions to receive them. On the 
other hand, the war should have taught us the mis- 
erable consequences of “too little and too late.” The 
President should have learned that he engenders 
skepticism by going to Congress with parts of a 
program, as he has done in the British, Grecian 
and Turkish loans. Within the limits of our capac- 
ity, we must make the decision now to see the 
whole job through— or throw in the sponge. 

In the interest of the debtor nations — as well as 
in our own interest— the loan program should be 
hard-boiled. Rehabilitation loans must really re- 
habilitate. They must produce a state of economic 
health which will permit the World Bank and pri- 
vate capital to take over the task of financing 
world recovery — as perhaps can be done today in 
France and the Low Countries. 

The loans, therefore, must be within the limits 
of our technical and managerial ability to imple- 
ment them. Without technical help, Greece can not 
use its loan effectively — to rebuild railroads, clear 
ports, revive agriculture. Without skilled super- 
visors, Germany can not be made to pay its way. 
Money alone won’t pull China from the brink of 
economic chaos. 

Our lending calls for more than money. It calls 
for trained personnel to help the recipients utilize 
the loans effectively - geologists, construction and 
sanitary engineers, monetary experts, and manage- 
ment and agricultural specialists. 


Loans are necessary but they are only a first 
step. A long-range program requires the ope n i ng of 
the half-closed doors of world trade — our own 
door, too. 

We will have to get used to the idea that, when 
our debtors pay us, they must pay us largely in 
goods and services. Refusal to permit such repay- 
ments in the twenties helped start the worid de- 
pression in the thirties — 
and the loss of our invest- 
ments. Imports do tend to 
raise living standards, and 
a two-way trade program 
need not require us to 
slash our present tariff 

The complexion of our 
foreign trade has changed 
since the war. Our man- 
ufacturing capacity has 
increased and our raw- 
material self-sufficiency is 
tending to decline. For ex- 
ample, we probably s h all 
have to continue import- 
ing copper and zinc and to 
increase our prewar de- 
pendence on imported 
lead. We may soon have 
to depend heavily on im- 
ported oil, and— gradually 
— on a growing volume of 
iron ore from abroad. Our 
normal dependence on im- 
ports for commodities like 
rubber, tin and silk will 
continue. 

Our population has gone 
up 10 million in the last 
decade, and we now have a $176 billion national 
income, making room for more imports. 

As a result of every nation’s recent attempts 
to make itself secure and self-sufficient by slam- 
ming its trade door, a world-wide series of quotas 
and restrictions is blocking international trade. Even 
more, government buying and selling threaten to 
take commerce out of the hands of private traders, 
placing it in the uninspired care of bureaucratic 
negotiators. 

Our government has taken the lead in calling the 
conference of 18 nations, now meeting at Geneva, 
to open as many trade doors as possible. The Ameri- 
can delegates will bargain product by product and 
country by country— all summer, if necessary — for 
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lower tariffs, fewer quotas and a free flow of private 
trade. The task is a long one, and the results are as 
yet uncertain, but, if success is achieved, an im- 
mense opportunity for good works and good earn- 
ings will lie before American businessmen. 

This is no picayunish opportunity. Authoritative 
estimates put our 1947 exports at $11 billion and 
our imports at $6 billion. That’s substantial. It is 
greater than the value of 
all crops grown on our 
farms ($10% billion) and 
exceeds the value of all 
shipments of industries 
such as automobiles ($9 
billion), textiles ($8 bil- 
lion) and chemicals ($8 
billion) . 

International trade is 
vital, not to be shrugged 
off, not to be kicked 
around as a football of 
party politics. Republicans 
and Democrats agree on a 
non-partisan foreign po- 
litical policy. They should 
agree also on a non-parti- 
san foreign economic pol- 
icy. The foreign relations 
of the United States, po- 
litical or economic, can no 
longer be log-rolled hither 
and yon. 

A general program for 
international recovery, 
outlined here, will bring 
its full quota of aches and 
pains. But lack of a pro- 
gram will produce eco- 
nomic and political troub- 
les on a vast scale; timid retreat will invite economic 
disaster and war. 

By an intelligent, bold and resourceful program, 
we have a chance to win through to a long peace 
in the kind of world we want. Unless America 
provides the leadership, there can be no such pro- 
gram. Then Communism merely needs to hang 
around long enough to pick up the pieces. 

Ours is the responsibility and the opportunity. 



President McGraw-Hill Publishing Company, Inc. 

OF A SERIES 


A NEW ENTERPRISE 

Advocacy by tl 
pony, in the accon 

world economic po..„, .. ..... 

In lire faith that we as a nation shall develop such a 
policy, this Company, following a trail blazed by 

ing its operations overseas. 

A newly created McGraw-Hill International Cor- 
poration will push forward the frontiers of our tech- 
nical magazine and book publishing business through- 
out the world. The new Corporation comprises: 
Bight international magazines — the 
McGRAW-HILL DIGEST, THE AMERICAN AUTO- 
MOBILE and EL AUTOMOVIL AMERICANO, 
PHARMACY INTERNATIONAL and EL FARMA- 
CEUT/CO, INGENIERIA INTERNACIONAL 
CONSTRUCCION! INGENIERIA INTERNACIO- 
NAL INDUSTRIA, THE MACHINIST. 

A newsgathering agency, McGRAW-HILL 
WORLD NEWS, specializing in industrial and 


McGra' 
dan), sen 


Hill Publish 




1, Ud. (I 


of Brit . 


g THE MACHIN- 
IST (London). 

Fire buyers' guides — AUTOMOTIVE EQUIP- 
MENT (in English and Spanish). CONSTRUC- 
TION EQUIPMENT, INDUSTRIAL MACHINERY 
and PHARMACEUTICALS (all in Spanish). 

In addition, the McGraw-Hill Book Company ha: 
in overseas network for the distribution of its books. 



J-hat’s what they’re saying about the 
Consolidated Vultee Aircraft Corporation’s 
L-13, America’s new all-metal liaison air- 
plane with folding wings and jack-of-all- 
trades characteristics. 

Designed for observation, communication, 
photography, wire laying, courier service, 
light cargo hauling and flying ambulance 
work, its 230-foot take-off and landing run 
enables it to get into and out of small fields 
and landing strips. 

Since most of its operations will be from 


small, rough fields, rugged Timken Tapered 
Roller Bearings were specified for its ad- 
justable landing gear, where they conserve 
power and carry all radial, thrust and com- 
bined loads with minimum maintenance. 
The Timken Roller Bearing Aircraft Series 
is solving problems on all types and sizes 
of aircraft, engines and propellers. Perhaps 
it may be the solution to yours. Write our 
engineers today. They’ll be glad to make 
specific recommendations and show you 
why it pays to look for the trade-mark 
"TIMKEN” on every bearing you use. 
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FLYING EQUIPMENT 


New Craft Join Jet Ranks 
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Summer overcoats for 
airplanes cut maintenance costs 


T HE SUMMER SUN used to make 
it hot for De-Icers. Its burning 
rays aged the rubber and promoted 
deterioration. So De-Icers had to be 
removed from planes, wrapped and 
stored each summer. To eliminate this 
seasonal maintenance, B. F. Goodrich 
engineers searched for a protective 
coat which would enable planes to 
wear their De-Icers all year 'round. 

They found the answer in B. F. 
Goodrich Summer Film. This tough, 
reflective "overcoat" seals the De-Icers 
from the damaging rays of the sun 
all summer long. And it completely 
elimi nates - the man-hours spent in 
removing and reinstalling De-Icers. 

Summer Film cuts maintenance 
costs- in* other ways, too. It protects 
De-Icers from the erosive effects of 


sand, wind, rain and dirt. It prevents 
possible injuries to De-Icers during 
twice-a-year handling. And it pro- 
longs De-Icer life. 

In addition, all the advantages of 
year 'round De-Icer protection are 
made possible by Summer Film. Its 
light weight, thinness and tough 
elasticity permit normal De-Icer 
operation in case of unseasonal icing 
conditions. And the De-Icers add 
extra safety by protecting leading 
edges against summer hail storms. 

Summer Film is economical and 


simple to use ... a one-man opera- 
tion, as shown above. The mechanic 
just wipes the De-Icer clean, masks 
it off with paper and sprays on 
quick-drying Summer Film like 
paint. At the end of the summer, 
he simply peels off the one-piece 
film . . . and the De-Icer is ready 
for another season's service. That's 
how B. F. Goodrich Summer Film 
makes possible maximum De-Icer 
life with a minimum of servicing. The 
B. F. Goodrich Company , Aeronautical L 
Division, Akron, Ohio. 


B.F.Goodi*ieh 

FIRST IN RUBBER 
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cost you MO/vev. 

Of course they do! But tliere IS a sensible answer to the “feet- 
on-the-seat’’ problem: Recover your seats with Lumite (the 
amazing new plastic fabric lltul has never worn out!) and stop 
repair and replacement costs from eating up your profits. If 
you are ready to purchase new seats, too . . . specify Lumite 
fabric. Lumite can take it! 




Easy lo clean ... at less cost 

No scrubbing ... no vacuuming ... no compli- 
cated cleaning methods ! Easy to clean! That 

lain seats . . . which reduces your annual cost of 


Unlimited choice of beautiful patterns 

sibililies of Lumite arc endless! Lumite reflects 
LUXURY. . . to the eye and to the touch . . . yet 
low cost, plus amazing long-wearing qualities, 
make it a highly practical investment. 


Pliable . . . fits snugly . . . ventilated 

Lumite fabric "upholsters well"! It cannot ravel, 
sag or tear. There is no "cupping." It holds a 
snug lit on the scat . . . permanently ! Because 
Lumite “breathes”, it never becomes sticky in 
hot weather nor clammy in cold weather. 


Cannot fade won't stain 

Lumile's fresh, bright colors can never fade or 
color is IN the plastic filament itself. Nothing 


LUMITE 


woven plastic fabrics 


wwe TO OUR DEPT. 53 — for free 
samples and descriptive literature. Our trained 
engineers will he glad lo work with you on your 


LUMITE DIVISION 

CHICOPEE MANUFACTURING CORPORATION 
47 WORTH STREET, NEW YORK 13, N. Y. 


FLYING EQUIPMENT 



despite its site. Range and payload are said to exceed those of 
Hydraulic boosters on elevator, ailerons, and rudder supply 95% 



of energy needed to activate these controls. Note large degree of 
dihedral on horisontol tail surfaces. NAA has contract lor 90 of 
these craft. Closeup shows c roll's entire forward portion, including 
mounting of twin sets a! turbojets to each wing. Crew entrance 


North American Grooms 
XB-45 J-P Bomber 

Speedy four-placer now being proved by AAF is powered by four 
GE J-35 turbojets cpable of 16,000 lb. total thrust. 



W ith acceptance of North Ameri- 
can Aviation's new XB-45, the 
AAF has added still another all-jet 
bomber to its growing roster o£ this 
type. The new craft is now undergoing 
trials at Muroe Air Field, and on its 
first successful test flight remained 
aloft 1 hr. 4 min. 

Patterned along conventional lines, 
the XB-45 is a highly streamlined four- 
placer powered by four GE-designed 
Allison-built J-35 turbojets, each capa- 
ble of 4,000 lb. thrust at sea level. The 
engines, arranged in pairs in single 
nacelles in each wing, are mounted en- 
tirely ahead of the leading edges for 
case of accessibility and maintenance. 

Crew members are housed in pres- 
surized cabins. And since the craft is 
designed for very high speeds, only the 
bubble canopy marking the tandem po- 
sitions of pilot and co-pilot protrudes 
above the fuselage. Because of the 
craft’s high performance, heat in the 
cabin, generated by skin friction, 
would make crew members uncomforta- 
ble at low altitudes if there were no 
cooling system. A refrigeration unit 
installed in the XB-45 is reported ca- 
pable of reducing inside temperatures 
30 deg. below outside temperatures. 
An air control system permits crew 
members to mix hot and cold air so as 
to obtain comfortable temperatures at 
all times. 

Spanning 89 ft. 6 in., length is given 
ns 74 ft. % in., and height to tip of 
rudder as 25 ft. 1 3/16 in. Although 
classified by the AAF as a medium 
bomber, plane compares in size and 
range to a wartime “heavy"; moreover, 
its payload is stated to be substantially 
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This American Duplex Surface Broach- 
ing Machine is tooled up to broach auto- 
motive main bearing caps, producing 
complete sets for 100 motors per hour. 


When you are planning metal shaping or 
finishing work, make use of American’s 
complete broaching service— machines, 
tools, and engineering. You are under 
no obligation when you SEE American 



ANN ARBOR, MICHIGAN 

BROACHING MACHINES 
PRESSES 

BROACHING TOOLS 
ECIAL MACHINERY 


\SPI 
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FLYING EQUIPMENT 


Novel Four-Place Satellite 
Readied in Britain 


Constructed by a new company, airplane features all-magnesium 
fabrication, a behind-tail pusher prop, and also a butterfly empennage. 


A new four-place British per- 
sonal plane, embodying unusual 
design and construction charac- 
teristics, is now nearing completion, 
with expectations of flight tests at an 
early date. 

Named the Satellite, the prototype is 
being built by the newly formed Planet 
Aircraft, Ltd. It is a low-wing pusher 

Fabrication is of an all-magnesium 
base alley containing zirconium. How- 

tion of alloy to be used in production 
models has not yet been determined. 

A 252-hp. DH Gipsy Queen 31 en- 
gine is being fitted to the Planet, to 
turn a 77-in. two-bladed propeller, 


said to be of the new DH manually 
controllable pitch type. The engine, 
placed just behind the rear pair of 
seats, will drive a transmission shaft 
approximately 7jr ft. long. Cooling is 
to be handled by an engine-driven 
multi-blade fan, and the air entry duct 
is located on top of the fuselage. 

Dimensions are given as follows: 
Span 33 ft. 6 in., length 22 ft. 2 in., 
height 9 ft. 2 in., tread 6 ft., wing 
area 153 sq. ft., ailerons 11.2 sq. ft., 
flaps 18 sq. ft, and tail 41 sq. ft. 
Empty weight is given as 1,470 lb., and 
gross as 2,800 lb., including 200 lb. of 
baggage. Estimated performance fig- 
ures are : Top speed 200 mph., cruising 
180 mph., stalling speed 60 mph., rate 



of climb 1,000 fpm., and service ceiling 
14,000 ft. Takeoff run without wind 
is gaged at 150 yd. 

The wings are being built up of 
widely spaced ribs and varying thick- 
ness skin, with a spanwise member in 
front of ailerons and flaps. Wing skin 
thickness is stated to be 2 in. at the 

loads decrease, toward the tips. Upper 
skin is thicker than bottom skin. It 
is said that the wing is made in com- 
ponents in the form of a series of 
torsion boxes, which are welded to- 
gether. Fuel tanks, of 28 gal. capacity 
each, are integral with wing roots on 
each side of the fuselage. 

Fuselage is constructed in two sec- 
tions, the joint being made at the wing 
trailing edge. A magnesium girder 
built in the form of a keel runs along 
the fuselage bottom and acts as a firm 
support for tricycle landing gear. All 
wheels retract into fuselage. Main 
gear uses a spring-leaf type shock 
absorber. Pneumatic operation is be- 
ing used for actuation of landing gear 
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FLYING EQUIPMENT 




Fleetwings 
Navy Bomber 


Revealed 

Cancelled wartime project, 


designed tor small flat-tops, is 
disclosed as potent and fast 
tactical type. 

D esigned and buii/c near the end of 
World War II, the hitherto secret 
Kaiser Fleetwings XBTK-1 single- 
place dive torpedo bomber did not get 
into production — although four of the 
craft were completed and flown before 
Navy terminated the contract. 

Engineered for use on small escort 
carriers, it is stated to have embodied 


exceptional handling qualities. And 
powered by a 2,100-hp. P&W R-2800- 
34 W Double Wasp turning a 13-ft. 
4-in. Hamilton Standard Hydromatic 
propeller, the craft is revealed to have 
been in the 350-plus-mph. class. In 
addition to the normal complement of 
four 20-mm. cannon, the XBTK-1 


could also be fitted with over 3,000 lb. 
of either bombs, rockets, torpedoes, 
and mines, or radar gear and auxiliary 
fuel tanks. 

Of all-metal construction, it was 
planned for easy servicing, with hy- 
draulic and electrical equipment placed 
under the cockpit floor and readily ac- 
cessible through the wheel wells and de- 
tachable side panels. Normally gross- 
ing about 15,000 lb., plane measured 
48 ft. 8 in. in span, 38 ft. 9 in. in length, 
and had width (with wings folded ver- 
tically) of 20 ft. 
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Weather — with Laboratory Accuracy 

he new Kollsman radiosonde modulating units, for sampling the temperature, humidity and 
pressure at varying altitudes, have made possible a considerable improvement in accuracy of readings, 
greatly facilitating all forms of weather reporting and forecasting. They represent only one of several 
fields to which Kollsman has contributed a new order of accuracy. 


KOLL5MRN INSTRUMENT DIVISION 



5QURRE D COMPANY 
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In the old days, on the railroads, a ball was used to 
' # signal the trains. A high ball meant "Gear track- 
full speed ahead." 

Today, other balls give the go ahead sign— this 
: time, to industry. We speak of the tough, forged steel 

balls in New Departure ball bearings. 

Because these famous precision-made bearings are ball bear- 


They support parts mounted in any position— hold them 
permanently in place with extreme accuracy. They permit higher 
speeds and faster production. They say— to all of industry— "Full 
speed ahead.” Write for your copy of the free booklet, "Why 
Anti-Friction Bearings.” 


ings, they give industry many advantages. New Departure ball 
bearings take heavy loads from any direction with a single bearing. 


m any 


nothing rolls like a ball 


NEW DEPARTURE 


forged steel 
BALL BEARINGS 


6 VITAL ADVANTAG 
Higher speeds • Simplified design • Lov 
Greater accuracy • Every kind of load • Les 


FOR BETTER DESIGN 


Searching Drag Studies 
Check Speed Impeders 
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FOR AIRCRAFT ENGINES...AIRCRAFT SPARK PLUGS 



***** 


THE BQ CORPORATION 

136 Wesl 52nd St, New York 19, N. Y. 


Trans World Airline 

Here is another great system which uses 
J RB19R ceramic-insulated aviation spark plugs! 
Into every precision-made spark plug go 
the fruits of thirty years of service to aviation, 
of unceasing research and progress. 
This means quality, reliability, low maintenance 
cost and an efficiency that contributes much to 
continuous operations and high service standards. 
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AVIATION ELECTRONICS 


Cathode Tube Improves Compass 


Determining bearings by an electron beam instead of a magnet, 
new electronic compass operates to correct progression of 
directional gyproscope. It does not have northerly turning 
error of needle compass, its lag is negligible, and accuracy 
is within 1 deg. Additional uses are noted. 


T O PROVIDE ACCURATE BEARINGS 
with relation to the earth's 
magnetic field, a compass using 
an electron beam as sensing element 
has been developed. Basically it is a 
eathode-ray tube the electron beam of 
which is deflected by an external (ter- 
restrial) magnetic field. The electron 
beam strikes four target plates. De- 
pending on the external magnetic 
field, more electrons strike one plate 
than the others — producing a distribu- 
tion of current from the four plates 
and thus indicating orientation of the 
tube in the magnetic field. The compass 
tube, or Cathotrol, was developed 
by Minneapolis-Honeywell Regulator 
Co. for use with its electronic autopilot 
The Cathotrol is mounted on gim- 
bals so as to hang vertically, as shown 
in Fig. 1. It can be connected for the 



Fig. 1. Cathode-ray tube compare (right) is hi 
gimbals. It is oi about t in. dia. and 7 in. 
remotely located indicator ( lett ) and to autop . 


purpose of (1) remotely operating a 
compass indicator or an autopilot; 
(2) to determine dip and latitude; (3) 
to measure intensity as well as direc- 
tion of magnetic fields, in which func- 
tion it can be used in geophysical 
prospecting; (4) to detect field changes 
as small as one-half milligauss; or (5) 
to control large coils to produce a 
magnetically field-free space. 

As an aeronautical compuss, the 
Cathotrol is advantageous in that it 
uses no iron that might distort the 
earth’s magnetic field or become mag- 
netized or demagnetized; it has no 
northerly turning error, as found in 
needle compasses (although when flying 
north with a slave autopilot the sys- 
tem hunts slightly) ; and the electron 
beam has negligible time lag (a factor 
of importance at supersonic speeds). 



Because the output signal is linear with 
magnetic field to flux densities beyond 
the maximum horizontal component of 
the earth’s field (the component to 
which the Cathotrol is sensitive), this 
electronic compass easily measures 
hearing to plus or minus better than 1 
deg. throughout 360 deg., is sensitive 
to changes of bearing of less than 0.25 
deg., and can operate through an auto- 
pilot to hold a course with a consistency 
considerably better than 1 deg. Varia- 
tion of power supply voltage up to 
25% changes the indicated bearing 
less than 0.5 deg. 

Construction and Operation 

Fabrication of the Cathotrol can be 
seen from Fig. 2. At the top right is 
the electron gun. Rather than use a 
gun construction of the type developed 
for conventional cathode-ray tubes, a 
compact construction was developed 
using more but smaller electron-beam 
forming electrodes. The gun provides 
a higher current beam than in conven- 
tional cathode-ray tubes. Very little 
of the initial beam current is lost in 
passing through the gun, and a beam 
of greater diameter is produced than 
in cathode-ray tubes designed for use 
in oscilloscopes and television receivers. 
The gun operates at about only 300v. 
instead of the several thousand volts 
of conventional electron guns, and is 
less affected by changes in supply volt- 
age. The electron beam strikes target 
plates that form equal quadrants of a 
circle. Operation of the Cathotrol can 
be followed with the aid of Fig. 3. 
Electrons from the cathode are modu- 
lated by the grid to form a 400 cycle 
per second alternating current. This 
electron-beam current is focused by the 
electron gun into a broad spot on the 
target plates. The voltage divider pro- 
vides proper voltage for the electron 
gun. In order that the number of flex- 
ible leads at the gimbals can be a mini- 
mum, this voltage divider is mounted 
directly on the tube. 

Centering-electrodes placed along the 
path of the beam are used to direct the 
beam (in a magnetically field-free 
space) to the center of the target plate 
area. The centering electrodes compen- 
sate for inaccuracies in aligning the 
gun, thus simplifying tube construc- 
tion. The target plates actually over- 
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: systei 


to introduce balancing voltages 
i Cathotrol output. In this way 
self-centering, and 
can be set externally, through these 
potentiometers, to follow any desired 
course.) 

Although directional signals from 
the Cathotrol are not instantaneously 
correct because of accelerations of the 
airplane, they have an accurate average, 
the gyroscope acting to integrate the 
signals to obtain this average. During 



men used to operate a slave gyroscope 
ind autopilot on flights covering sev- 
jral thousands miles in several air- 
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Vickers 


Hydraulic Equipment 

Illustrated here are the Vickers units included 
in the hydraulic system of the huge “Flying 
Wing” built by Northrop for the Air Forces. 

Vickers Variable Volume Piston Type 
Pumps automatically deliver the volume of 
fluid required by the hydraulic system. In- 
tegral pressure control automatically main- 
tains desired pressure independent of vary- 

Volumetric and over-all efficiencies are very 
high. 

Vickers Balanced Piston Relief Valve pro- 
vides smoother operation and greater accu- 
racy. Vickers Servo Valves have very 
sensitive flow metering characteristics and 
respond to the slightest control signal. 

Bulletin 46-41 describes the many other 
outstanding Vickers Units for aircraft hydrau- 
lic systems. 


VICKERS Incorporated 

SUBSIDIARY OF THE SPERRY CORPORATION 

1 4 6 2 OAKMAN BLVD. 
DETROIT 31, MICHIGAN 
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AVIATION'S SKETCHBOOK OF DESIGN DETAIL 



Main landing gear of Grumman Mallard amphibian is 
retracted by hydraulic jack (A), with wheel being swung 
up and inward through pivot points (B), and (C) and (D) — 
at which point downlock is located — and at wing attach- 
ment point. Hydraulically operated landing gear down- 
lock is shown in detail sketch at right. 
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...in terms of weight instead of gallons 


You know the exact contents of your fuel tanks 
when you measure in terms of liquid mass. The 
EDISON Liquid Mass Fuel Gaging System is accu- 
rate because it operates on a straight-line relation- 
ship between liquid mass and capacitance . . . 
measures weight of fuel, rather than volume. Ca- 
pacitance elements are designed and installed ac- 
cording to the size and shape of each fuel tank. 
Each element has a carefully calculated electrical 
capacitance proportional to the liquid mass of fuel 
present in each tank at every level of fill, from 
"Full” to "Empty” reading. 

Although size and shape of tanks and capacitance 
elements may vary, the capacitance read- 
ings for all tanks will be the same for the # t 
same degree of fill. This permits the st 
EDISON transmitters and indicators to I 
used interchangeably and with equal a 


curacy. It is of vital importance it 
derwing fueling control. It reduces maintenance 

The EDISON Liquid Mass Fuel Gaging System is 
simple, light and dependable. Operation is not af- 
fected by temperature, altitude, liquid surges or 
angle of tilt. The only currents entering the capaci- 

radio frequency . . . creating no hazard. A button- 
actuated circuit is provided to test, in flight or on 
the ground, for accuracy of operation or the pres- 
ence or absence of water in any tank. 

Edison engineers will be assigned to work with 
your organization in the development of 
accurate fuel gaging and underwing fuel- 
ing control systems . . . from rough sketches 
to final installation. Your inquiry will re- 
• prompt at 


EDISON 


Aircraft Systems and Instrumentation 

ment uivition, / Lakeside Ave., west urange, n. j. 
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AVIATION’S SKETCHBOOK OF DESIGN DETAIL 



Messerschmitt Me-163 

Cutaway sketch depicting details of tow coupling 
for Messerschmitt Me-163, with couolino lever f At, 
stop screw (B), journal guide (C), locking bar (D|, 
locking cam (E), locking spring (F), and its release (G). 
Detail sketch at top left shows method of leading 
bowden cable from cockpit, and sketch at upper 
right shows release grip in cockpit. 
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AVIATION’S 


MAINTENANCE 


Novel Lift Devised 
To Ease Battery Change 


Mobile ground servicer — combination battery platform and hoist 
— is developed by EAL personnel to cope with hazardous and dif- 
ficult task of installing batteries on large craft. 


T O ELIMINATE BACK-EtKEAKIXG EF- 
FORT entailed in changing aircraft 
batteries by hand, a practicable 
lift has been devised at Eastern Air 
Lines’ Miami operations and maintc- 

Designed by Electrical Foreman 
George Freeman, in conjunction with 
other employees, lift makes it possible 
to discard the practice of climbing a 
ladder and lifting 70-80 lb. batteries 
prior to sliding them into receptacles 
installed in large craft. And in addi- 


tion to eliminating danger of strains 
and serious injuries to battery-chang- 
ing personnel, the lift reduces change 
time by approximately two-thirds for 
an average number of 124 daily re- 
placements. 

Essentially the device comprises a 
three-wheeled platform combined with 
a hoist. Platform holds six batteries — 
sufficient to service three craft — and 
hoist extends sufficiently high to reach 
the battery compartment of Douglas 
DC3s and DC4s and the Lockheed Con- 


stellation. Hoist can also be lowered 
into horizontal position, to facilitate 
movement of entire unit on the ramp. 

Two metal amts, wide enough to hold 
a battery, arc attached to the hoist, 
and handcrank-and-chain arrangement 
makes it possible to easily raise the 
battery. The hoist can be tilted back to 
permit battery to be lifted to the level 
of the battery receptacle, then tilted 
forward for battery to be lowered into 
position. When weight of the battery 
is taken off the arms, they slide away 
freely and can be cranked down. 

A dead-man control, built into the 
crank handle, automatically applies 
brakes should the operator's hand slip 
off the handle, thns preventing possi- 
bility of the heavy battery coming 
down the hoist too fast. 
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Just what the 

DOCTOR ORDERED. 


• • • for All Assemblies! 

FORM-A-GASKET No. 1 (a paste) sets fast . . . but not too fast for use on large 
surfaces. It dries hard, but does not become brittle. It's a swell product for 
making pressure-tight, leak-proof unions . . . even if surfaces are warped. 
FORM-A-GASKET No. 2 (a paste) sets slower than No. 1. It dries to a tough, 
pliable layer with plenty of "cushion". It resists high pressures, continual 
vibrations and disassembles very easily. 

AVIATION FORM-A-GASKET No. 3 (a brushable, self-leveling liquid) sets into 
position and dries to a tacky paste. It will not run, even when heated to 
400° F. nor become hard or brittle at temperatures down to 70 ° F. below! 
ALL TYPES OF FORM-A-GASKET PRESERVE ALL TYPES OF GASKETS! 


PERMATEX COMPANY, INC., BROOKLYN 29, N. Y. 
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The Alcoa name on an aluminum alloy means 
that you can know, in advance, far more about 
its behavior than is possible with many other 
materials. Because Alcoa Research and Quality 
Control have tested it thoroughly, established 
its many physical properties in great detail 
and to a high standard of accuracy. 

Hundreds of thousands of such tests are run 
every year at Alcoa. Routine tests for tensile 
strength, yield and elongation. And in addi- 


tion, many other tests not called for by aero- 

knowledge of properties. 

When you specify Alcoa Aluminum you 
know more about what you’re getting. This is 
another Alcoa plus, one of many that have 
made Alcoa Aluminum important in aircraft 
since the days of Kitty Hawk. Aluminum 
Company of America, 2182 Gulf Bldg., Pitts- 
burgh 19, Pa. Sales offices in principal cities. 


MORE people want MORE aluminum for MORE 
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AVIATION'S MAINTENANCE NOTEBOOK 


Dome Protection Assured 
In Prop-Balancing Procedure 

e Rubber strips installed on end 
pieces and supports of knife edge 
on balancing stand in PAA’s La 
Guardia Field prop shop elim- 
inates possibility- of domes being 
scratched as propeller is lowered 
into place. Strip installation was 
suggested by Mechanic Pele Di 
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MORE 

PAYLOAD 



BETTER 

STEERING 

CONTROL 


because it’s built with REVERE MAGNESIUM 


I YON Van Lines of Los Angeles put into operation 
j several months ago a new van with body and cab 
structure built entirely of Revere magnesium. A com- 
parison of this van with their largest standard van 
shows that the empty weight of the magnesium unit is 
3000 pounds less, although the inside capacity is 200 
cubic Jeet more. The cost of building with magnesium 
was somewhat higher; but the company estimates that 
the additional payload and the decrease in dead weight 
will offset the higher cost during the first year and 
make the magnesium van a more profitable operation 
in all succeeding years. 

Another advantage of the magnesium construction 
is better steering control, due to the lower center of 
gravity. Drivers report that the magnesium van handles 
very easily even when the load is distributed in posi- 
tions which would make it impossible to steer a 
standard van. 

If you operate vehicles for highway or air transpor- 
tation, the light weight and high strength-weight ratio 
of Revere magnesium alloys can help you save gas, oil. 


tires and other operating expenses or enable you to 
carry additional payload. With Revere sheets and 
standard shapes, any body builder can produce truck 
panel bodies of magnesium easily and quickly. Readily 
available for prompt shipment, these Revere materials 
can be assembled into bodies by means of the simplest 
fabricating methods. 

For further information on Revere magnesium and 
its ability to save money for you, get in touch with 
the nearest Revere office. 



COPPER AND BRASS INCORPORATED 

Founded by Paul Revere in 1H01 
230 Park Avenue, New York 17, New York 
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AVIATION’S MAINTENANCE NOTEBOOK 


Small Job Jig 
Speeds Bench Welding 


Guardia 




n inter, r uuuu tu ue u substantial time 
saver adaptable for small welding 
jobs, jig consists of pair of prongs 
with comparatively heavy forked legs. 
Prong not seen in photo holds job at 
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W ’E ARE JUST embarking upon an Era of Blades and 
Vanes. The record-breaking speeds so spectacular to- 
day will be the cruising speeds of the airplanes of tomorrow. 


Designing and building the complex contours of the 
many varieties of wheels to pack air and power into present 
and future aircraft engines is a new highly specialized metal- 
lurgical and engineering science in which Thompson is 
playing an important part. 






^Thompson ^ Products, Inc. 


CLEVELAND 


Automotive, Aircraft and Industrial Parts 

DETROIT • LOS ANGELES • ST. CATHERINES, ONTARIO 
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Factors in Helicopter Economics 


By RAYNOR F. STURGIS, Consu/Zing Engineer, Booi, Allen & Hamiilon 

Presenting data on rotary-wing craft construction and mainten- 
ance costs, the author points out the necessity of increasing pay- 
load and simplifying design in order to get helicopters on an opera- 
tions par with fixed wing transports. 


S uccessfi'l Higlit performance by 
helicopters developed by Focke- 
Ackgelis and Flel-tner in Ger- 
many, Breguet in France, and a dozen 
or more companies in (he United 
States, have conclusively paved the 
way for an active role in years to come 
for this most maneuverable of aircraft. 
With a high degree of safety and con- 
trol, helicopters have proved their 
ability to fly forward or backward, 
ascend or descend vertically, hover over 
a given point, or make power-off land- 
ings at negligible forward speeds. 

The helicopter’s usefulness has been 
established in numerous governmental 
activities such as air-sea rescue, mili- 
tary observation and supply, and forest 
fire control, also for commercial ac- 
tivities sneh as exploration and pros- 
pecting, crop dusting, and other spe- 
cialized activities. Successful experi- 
ments by the Post Office Dept, may 
soon permit utilizing helicopters for 
airmail service' for residents of subur- 
ban areas surrounding our larger 
citi^, The questions, then, are: When 
can the helicopter begin to furnish the 
traveling public with short-haul heli- 
copter passenger service; and when 
can the public afford to pay the fare? 

On airline flights between New York 
and Boston, Philadelphia and Pitts- 
burgh, Cleveland and Detroit, Chicago 
and St. Louis, etc., ground travel to and 
from the airport at each end of an air- 
line trip can consume as much time as 
the flight itself. Helicopter taxi serv- 
ice between suburban and downtown 
areas and municipal airports could cut 
50 to 75% from this present excessive 
ground travel time, thus saving up to 
half the time now consumed on airline 
trips on these heavily traveled routes. 
Expressed in another way, the poten- 
tial saving in time, using helicopter 
short-haul service, would be equal to 
more than doubling the cruising speeds 
of the most modern airliners. 

Limousine fares to and from airports 
are about twice as much as airline rates 
per passenger-mile. If a passenger 
need pay no more than this present 
limousine rate of 10)!/mi. for helicop- 
ter taxi service, he would thus break 
even on fare and could save half the 


lime presently necessary for a large 
percentage of his air travel. Accord- 
ingly, he could not only be expected 
to welcome helicopter taxi service, but 
also might use airlines much more often 
for citv-to-city trips of less than 1,000 

To examine and compare factors 
which contribute to operating costs of 
existing helicopters, it has been felt 
necessary to tabulate the weight of each 
helicopter’s components, assign to them 
average estimated cost figures, and 
evaluate each model’s manufacturing 
and operating costs by means of ATA's 
formulas, modified for helicopter data 

(Pig- !)• 

Different U. S. manufacturers’ mod- 
els, as well as foreign machines, are 
of widely varying designs. Sikorsky, 
Firestone, and Bell each use a single 
main rotor configuration with a torque 
compensating rotor, yet Bell uses a 
2-bladcd, tilting rotor system, whereas 
Sikorsky and Firestone use 3-bladed, 
articulated blade rotor systems. Platt 
Le Page, McDonnell, and Focke- 
Achgelis use twin three-bladed rotor 


systems, with articulated non-inter- 
meshing rotors mounted outboard on 
either side of the fuselage. Flettner 
and Kellett models have 2- and 3- 
bladed rotors, respectively, with twin 
rotors intermeshing near the blade 
roots. Piaseoki uses an articulated 
3-bladed twin-rotor system, with rotors 
fore and aft. Hillex 1 , Bendix, and 
Breguet use 2- or 3-bladed rotors, rigid 
or articulated, with twin rotors 
mounted coaxially. Many additional 
design configurations show promise 
and accordingly are being developed 
at the present time. Yet no one of 
these designs shows outstanding prom- 
ise of lowering the average manufac- 
turing cost, or average operating cost, 
of any class of helicopter — either 2- 
placc, 5-place, 10-place, or larger size. 
While single-rotor designs are about 
10% less expensive than twin-rotor 
types for equal power, for example 
R-6A vs. XR-8, and S-51 vs. XR-1A, 
it can be assumed that the most sat- 
isfactory avenue for cost reduction will 
be some revolutionary simplification of 
design, followed by mass production 
manufacturing methods. Thus, con- 
sidering prices of the two helicopters 
presently certificated by the CAA, and 
now being manufactured for commer- 
cial use, Bell's 2-place Model 47 may 
be considerably reduced from its rea- 
sonable initial $25,000 figure, and 
Sikorsky’s 4-place S-51 from its 
$48,500 figure. 

Remarkable as this cost reduction 
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per passenger-mile for the present 
2-place machine, with room for one 
passenger in addition to a professional 
pilot, comes to 35ft/mi. For a 4- or 
5-place machine, the average operating 
cost/passcngcr-mile is estimated as 
16£; for the 8- to 11-place machine, 
!)(*/passenger-mile ; and for the next 
logical development of the future, a 
40-place helicopter, with either conven- 
tional power plants, or gas'turbine plus 
jet-driven blades, 6^/pnssenger-mile. 

Assuming that helicopter transport 
companies would be no less efficient 
than present airline companies, and 
would therefore operate at approxi- 
mately a 100% overhead figure, fares 
of TOtf/passenger-mile for 2-place, 
30(*/ passenger-mile for 4-place, and 18 
to 20^/passenger-mile for 10-place 
helicopters would result. By meeting 
the limousine rate of 10-12^/passenger- 


mile, profitable operation would become 
possible when current 40-place heli- 
copter development programs reach 
successful conclusions. 

Capacity-wise, these 40-place heli- 
copters would properly complement the 
40- to 60-place airliners now on pro- 
duction lines. A high average load fac- 

quirements for short taxi trips to and 
from airports would permit round-trip 
return flights utilizing close to 100% 
payload capacity. Cost-wise, revolu- 
tionary design simplification programs 
for such 40-passenger helicopter trans- 
ports should be deferred until comple- 
tion of engineering development pro- 
grams for providing utmost passenger 
convenience and safety, and in in- 
creased cruising speeds. Importance of 
this increased cruising speed factor is 
noteworthy, since a further 50% re- 


duction in operating cost should be 
realized for helicopter transports as 
block speeds increase. (See Fig. 1, 
where for a 25-mi. trip, block speed 
is 60 mph. for helicopters with 90- 
mph. cruising speeds. This block speed 
doubles as cruising speed increases 
from 90 mph. to 150 mph.) 

To conclude, engineering refinements 
which would cause the cost of all-metal 

$10 per pound** average cost of all- 
metal fixed wing transports, would lie 

where accompanying increases in block 
speed would permit decreasing fares 
to as low as 6 to 8((/passenger-mile 
figure needed to place them in service 
throughout the country. The air 
traveling American public is waiting 
for a chance to buy economical trans- 
port helicopter service. 



Pinpointing Costs Per Passenger-Mile 


By A CANADIAN BUSH PILOT 


Precise calculation of this key 
transport expense is demon- 
strated, employing the power- 
space-density method. And as 
a guide for the operator, the 
author includes a comprehensive 
work table, as well as specific 
computations based on experi- 
ence figures. 

J udging from rbcent editorials and 
articles in aviation periodicals 
dealing with the problems of how 
to make aircraft pay their way, it 
would seem that the $64 question still 
is, “How much does a passenger-mile 
cost?” The writer has given some 
thought as to how the answer might be 
obtained through the use of the power- 
spuce-density system of aircraft cost 
analysis.* No fine-drawn arguments or 
references are offered in support of 
the suggestions offered herewith, since 
the results must of necessity be easily 
understood by all who are interested 
in what a passenger-mile should cost. 

It is not proposed that there is any 
one particular cost per passenger-mile 
that should be accepted as standard 
throughout the industry. That would 
not be realistic, since no two air trans- 
figures, even with similar routes and a 
similar type of fleet. The price of a 
passenger-mile as sold to the public, 
however, is quite another matter, for 
usually this is fixed by mutual agree- 
ment among competitors, or by Gov- 
ernment order. 

Some uniformity in determining the 
cost of a passenger-mile can be had, 
however, by standardizing a large por- 
tion of the direct operating expenses 
in such a way as to reflect the capa- 
bilities of the type of aircraft in use. 
This, then, tends to isolate unknown 
variables and imponderables to their 
natural habitats— the payroll, the 
ground establishment cost, establish- 
ment supplies and materials, and vari- 
ous types of financing expenses. Fig- 


WORK TABLE 


3. Cost 

4. Number of engines per aircraft 11. Baggage 

5. Total cruising power per engine 12. Aircraft i 

6. Total payload apace (ou. " ' 1 ’ 


whichevoi 


Aircraft life (yr.) 
„ (cu. ft.), 14. Engine life (hr.) 

ipied by passen- 15. Profit (% 


cabin heaters, buffets, lounges, etc. 

B. Gener 


23. Aircraft life 

24. Hp.-br. uae> 

25. Passenger-mdea per aircraft-mile 

26. Lngu.e life (bp hr ) 

27. Numl ’ 



42 Oil per bp. hr. 

43. Engine overha-. 

44. Engine overhaul, material 

45. Mechanical airborne rost/hp 
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POPULATION 

A nation’s wealth depends more than anything else 
on the size and vigor of its population. Much of the 
increase in U. S. production during the past hundred 
years is a result of a rapid growth in population. This 
growth supplied manpower for farms and factories 
and provided an expanding market for con- 
I I sumer goods and services. 

I Growth was the outstanding fact about 
■J population before 1930. The birth rate was 
MORE PEOPLE almost double the death rate and there was 
1 a heavy (low of immigrants. Between 1900 
WORKING ... j and 1930, the population increase averaged 
P’tl 15 million each decade. Immigration con- 
1^1 tributed a third of the increase. 

| But this trend was checked by the de- 
- ' ■ * prcssion 30’s which stemmed the flood of 

immigrants and cut the birth rate by forcing post- 
ponement of many marriages. As a result, fewer than 
9 million persons were added to the population be- 
tween 1930 and 1940. This was an important factor 
in prolonging the depression because it slowed the 
growth of consumer markets. 


WARTIME MARRIAGE BOOM 

War and postwar conditions have brought a boom 
in marriages. They have exceeded normal by more 
than 1,500,000 since 1940. There will be more newly- 
married couples in 1950 than ever before and the birth 
rate may be roughly 10% higher than in the early 
1930’s. So the 20tli Century Fund looks for an increase 
of 12 million in total population between 1940 and 
1950 and a further increase of 10 million in the 1950’s. 


This will mean a faster-growing market for homes, 
autos, food, clothing, and other consumer items than 
we had in the 1930’s. It will mean crowded schools and 
more people seeking jobs. 

There are four major population trends which will 
affect markets in the 1950’s: 

1. The number of families will continue to increase 
more rapidly than the number of people as families 
grow smaller. This is significant because the market 
for housing, appliances, and many other things de- 
pends more on the number of families than on the 
number of people. 

2. Our population will be getting older. But it will 
not be getting less productive because the proportion 
of the population between the ages of 20 and 60 will 
be higher than in past decades. Still, the most striking 
increase will take place in the number of people over 
60— from 14 million in 1940 to more than 20 million 
in 1960. This will bring greater demand for medical 
services and social security. An important cause of this 
trend is our success in controlling communicable dis- 
ease. The following table shows how the death rate 
from selected causes has changed since 1900. 


Diseases of heart 

Cancer and other malignant tumor 

Influenza 

Tuberculosis 

Diarrhea and enteritis 



Measles 

Typhoid and paratyphoid fever 

Scarlet fever 

Other 


Death Rate Per 100,000 Per : 


1942 

295 

122 

43 


1900 

137 

202 


TWICE AS MANY PEOPLE 


BUT THREE TIMES AS MANY FAMILIES 





MORE AND MORE WOMEN ARE SEEKING JOBS 



3. The population will continue to become more 
urbanized. Small and medium-sized cities will grow 
faster than the largest cities. The general westward 
migration which was accelerated by the war will con- 

4. Our people will keep on getting more homo- 
geneous. There has been almost no immigration since 
1929, so the number of immigrants who have been in 
the country for less than 20 years will make up less 
than one percent of the population in 1950 as against 
10% in 1930. 

An even more important factor in making the pop- 
ulation all of a kind has been the growth of universal 
education. The proportion of children 14-17 years old 
attending high school doubled between 1920 and 
1936. The rise of the radio, movies, and national maga- 
zines has also levelled us out. These developments not 
only raise the general educational level of the nation 
but also tend to standardize the public’s tastes and 
attitudes. 

LABOR FORCE 

The volume of goods and services produced by 145 
million persons in 1950 and 155 million in 1960 will 
depend on what share of the population is in the labor 
market and the amount of work those employed 
actually do. The proportion of the population in the 
labor force has shown little change in the past few 
decades. So the 20th Century Fund assumes that the 
relationship between labor force and population will 
be about the same in 1950 and 1960 as it was just be- 
fore the war. On this basis 60 million people will 
be in the labor market in 1950 and 63.4 million ten 

As you can see from the charts, however, there will 
be several important changes in the composition of 
the labor force. More women will be working. In 1870 
only one out of every eight worked. By 1940 the pro- 


portion had grown to one out of four, and evidently 
will go on rising. 

However, the increase in the number of women 
working will just about be offset by earlier retire- 
ments and longer schooling. This explains why there 
is little change in the ratio of labor force to population. 

UNEMPLOYMENT 

The effectiveness of the labor force depends not 
only on its size but on how fully it is employed. We 
have never had full employment in the sense that 
everyone able and willing to work had a job at the 
same time. Even in good years unemployment has 
seldom averaged less than 5% of the working force 
because workers are always moving from job to job. 
And in 1932, nearly one-fourth of all workers were 
unable to find jobs. 

For this reason, the 20th Century Fund assumes 
that, even with good business in the 1950s, unemploy- 
ment will average 5% of the labor force. This works 
out to 3 million unemployed in 1950. 

In addition, the Fund expects the long down-trend 
in average weekly hours to continue. A century ago, 
workers put in a 12 hour day for 6 days a week. By 
1940 the average work-week had declined to 44 hours 
in non-agricultural jobs and 52 hours in agriculture. 
If this trend continues, the average in non-farm jobs 
will be down to 38 hours a week in 1960, and farmers 
will work 48 hours. 

Adding all this up, and allowing for vacations, ab- 
senteeism, and sickness, the 20th Century Fund esti- 
mates that the U. S. will put in 121 billion man-hours 
of work in 1950 and 118 billion in 1960. This compares 
with 105 billion in 1940 and with 154 billion at the 
peak of the war effort. The quantity of goods and 
services that can be turned out with this amount of 
labor effort will depend on average output per man- 
hour, or productivity. 


PRODUCTIVITY 

The key to our future economic welfar 




ductivity. It is the five-fold i 
man-hour that has made it possible for us to work 
shorter hours and still enjoy a rising standard of 
living. This increase in productivity has been ac- 
complished not by working harder but by constantly 
inventing better machinery to supplement human 
energy with mechanical power. 

Of course, in any specific factory at any given time, 
productivity depends largely on the willingness and 
ability of labor and management. But over the years, 
the actual effort of the individual worker becomes 
much less important than the effort of the machine. 
The most energetic and skilled blacksmith of a cen- 
tury ago could not remotely approach the produc- 
tivity of today’s semi-skilled worker operating auto- 
matic power-driven equipment. 

1“ I860, the average worker turned 

out 33< (in 1944 dollars) worth of 
jS,. goods in an hour. By 1940, this had 
m ’ grown to S1.22. This sensational in- 
crease in productivity was due to the 
increased use of power-driven ma- 
chines. In 1860, the average worker 
had the help of only half a horse- 
power of animal or mineral energy. 
In 1940, he had the use of 2.7 horse- 
power. To put it another way, if there 
had been no increase in the use of mechanical power 
since 1850, it would have taken 290 million workers 
to turn out the amount of goods and services actually 
produced at the peak of the war effort by only 63 
million workers. 


EACH PRODUCING 




DO MACHINES KILL JOBS 

Past history also shows that we need not fear the 
long run effects of the introduction of labor-saving 
machines. On the contrary, the only way we can 
improve the material welfare of everyone is to con- 
tinue and even step up the rate at which we save 
labor by using machines. 

Some people, it is true, are thrown out of work 
and a few of them may not be able to find other 
jobs easily. But mechanization more than compen- 
sates for “technological unemployment” by making 
it possible to produce more and better things for 
everyone— things that themselves create jobs. Develop- 
ment of the railroads and the automobile, for example, 
put a lot of canal boat and livery stable operators out 
of business. But it cut the cost of transportation and 
created many times more jobs than it eliminated. 

The 20th Century Fund also points out that the 
most important reason that the technological revolu- 
tion developed luxuriantly in the U. S. between 1850 
and 1940 was that competitive enterprise provided a 
generally favorable climate. It is true that natural re- 
sources were plentiful and that the population was 
growing rapidly both in numbers and in skill. But 
what we had to a unique degree here was an atmos- 
phere which favored risk-taking, fostered the vast capi- 
tal investment necessary to harness and apply me- 
chanical energy, and provided the incentives neces- 
sary to put capital and inventiveness to work. 

No other economy has equalled ours in the ability 
to produce more and more with continually diminish- 
ing human effort. The test it now faces is' whether it 
can eliminate the ups and downs in production and 
employment that have gone along with it. But an 
abundance of evidence indicates that we ran into 


trouble after 1929 not because we developed too 
many labor-saving machines but because we didn’t 
adjust our economic mechanism to keep the process 
going. 

The key importance of mechanization is indicated 
by the fact that the increase in national production 
since 1860 closely parallels the increase in use of me- 
chanical power. Between 1860 and 1940, both volume 
of production and use of energy multiplied about 
11 times. It is clear that, in order to keep our stand- 
ard of living rising, we must continue to apply more 
and more power to production. 

Chief advantage of mechanical energy is, of 
course, its low cost. Electric energy is now delivered 
for as little as a cent a horsepower, while the same 
amount of human energy costs S10. 

And there are other important advantages. Mechani- 
cal energy can be delivered in greater concentrations 
than any other form. It is also more convenient, com- 
pact, mobile, and controllable. Consolidated Edison in 
New York delivers enough electricity in a day to do 
the work of 3 million draft horses. 

These advantages are now so universally accepted 
that it’s hard to realize how recently we left the horse 
and buggy era. At the turn of the century, animals and 
men provided more than half the energy used in 
production and transportation. It wasn’t until World 
War I that trucks replaced horses in local hauling and 
tractors began to invade the farms. Here is how the 
use of mechanical energy has grown since 1850: 


PRODUCTIVITY IN THE FUTURE 


Any attempt to predict future developments in 
productivity is complicated by the fact that the 
changes do not occur at an even rate. Between 1850 
and 1940 the average increase in output per man- 
hour was 18% per decade. But the changes varied 
all the way from 3% between 1870 and 1880 to 42% 
for the decade ending in 1940. There is, therefore, 
no simple way to extend past trends to obtain a fool- 
proof figure for productivity at a future date. 

For purposes of this study, however, the 20th 
Century Fund assumes that the average rate of in- 
crease since 1850 may be projected to estimate output 
per man-hour in 1950 and 1960. Thus, outpufper man- 
hour works out to SI .44 in 1950 and S1.70 in 1960 as 
against S1.22 in 1940 (all in 1944 dollars). 

As the Fund points out, this is a critical assump- 
tion, and it is further complicated by the fact that 
there is a wider possibility of error in this estimate 
than in most of the others in the study. If, for ex- 
ample, it is assumed that productivity will increase at 
the pace set from 1920 to 1940 which averaged 36% 
per decade, then 1960 production would be about 
double the 1940 level instead of only 157% of it, as 
the 20th Century Fund estimates. 


A CENTURY OF ECONOMIC PROGRESS 1860-1960 




AND PROVIDE S’/! TIMES AS MUCH OUTPUT FOR EACH PERSON 



WORKERS 


TOTAL NATIONAL OUTPUT 

The potential volume of goods and services in 1950 
and 1960 can be determined by simple arithmetic, 
using the assumptions outlined on the preceding pages. 
Of an estimated population of 145 million in 1950, 
about 60 million persons will be in the labor market 
and 57 million of them will have jobs if we succeed in 
keeping business activity at a high level. 

This many people would work 121 billion man- 
hours. With output per man-hour estimated at $1.44 
(in 1944 dollars) the total value of goods and services 
produced, or the gross national product, would come 
to $177 billion. Similar calculations yield a gross na- 
tional product of $202 billion for 1960. 

As the 20th Century Fund emphasizes, these esti- 
mates are neither a forecast of actual production nor 
an appraisal of maximum potential production. They 
are merely an attempt to show in dollars and cents 
what can be achieved with high-level employment. 

HIGHER LIVING STANDARDS 

Compared with any prewar year, a gross national 
product of $177 billion in 1950 and $202 billion in 
1960 would represent a handsome gain. It would 
make possible a substantial rise in living standards. 

In 1950 we would produce a fifth 
more than in 1941. 

However, the volume of goods 
and services turned out in 1950 
would be only slightly higher 
than present production. This is 
because the number of persons 
at work today is 2 million above 
the estimated normal for 1950, and average weekly 
hours are higher than they will be then. Almost a 


million and a half of the emergency workers drawn 
into the labor force during the war are still at work 
and unemployment is lower than the figure assumed 
for 1950. 

The estimates of 1950 and 1960 gross national prod- 
uct, as well as the figures for past years used in the 
chart, are expressed in 1944 prices. This is not a pre- 
diction that the price level will settle down to the 1944 
level which wovdd involve a drop of 18% in the cost 
of living and 26% in wholesale prices. It is merely a 
device to eliminate price fluctuations so that the fig- 
ures will show only the actual changes in the physical 
volume of production. 

Gross national product measures the total market 
value of everything the nation produces. All the 
goods and services produced are absorbed in one of 
three ways: by consumer expenditures; by expend- 
itures for investment in capital goods or inventories; 
or by government expenditures. 

HIGHER TAXES, LESS INVESTMENT 

The division of total output among consumers, in- 
vestment, and government will be somewhat differ- 
ent in 1950 and 1960 than in the past. About two- 
thirds of total output will go into consumer goods 
and services. This is about the same as the propor- 
tion in prewar years. 

Government’s share will continue to grow, how- 
ever. It rose from 11% of total output in 1929 to 
17% in 1940. At the peak o.f the war effort, half of 
all production went to Uncle Sam. Government ex- 
penditures have dropped to less than half the war 
peak and they will continue to decline slowly. But 
government’s share will still run to around 20% in the 
1950’s. On the other hand, the ratio of investment to 
total output shows a slight long term decline. 

HOW TOTAL OUTPUT IS DISTRIBUTED 


CAN TURN OUT 
ENOUGH GOODS 
AND SERVICES... 



MORE CONSUMER PURCHASING POWER 



CONSUMER INCOME 

U. S. business can look forward to a 1950 consumer 
market twice as large as in the worst year of the 
depression, half again as large as in 1929, and one- 
fifth larger than in 1941. That is the major conclusion 
of the 20th Century Fund’s analysis of consumer 
purchasing power. Here are the steps by which it 
arrives at that conclusion: 

1. With gross national product at $177 billion in 
1950, past experience indicates that income payments 
to individuals would run to $138 billion. 

2. Income tax rates are assumed to equal the 1942 
schedules, so individuals would pay $11 billion in 
taxes (as against $19 billion in 1946). 

3. Savings are estimated at $12 billion, or about 9% 
of income after taxes. 

4. Subtracting taxes and savings, consumer pur- 
chases of goods and services would total $116 billion. 

LOWER SAVINGS 

Many experts would criticize the assumption that 
savings will amount to only 9% of income. Some of 
them look for a ratio as high as 20% in prosperous 
postwar years. The 20th Century Fund justifies the 
use of a low figure on three grounds: (1) people 
built up reserve of savings during the war; (2) ex- 
panding social security will reduce the need to save 
for old age; and (3) taxes will cut into savings. The 
Fund’s estimate of savings plus taxes in 1950 adds 
up to a higher percentage of income than in pros- 
perous prewar years. 

The standard of living won’t rise as rapidly as the 
total income going to consumers, because the in- 
creased income will be split up among more family 
units. But the average consumer unit (a family or a 
single person living alone) will be a third better off 
in 1960 than in the 1930’s. 

Shifts in the distribution of income will be even 
more important, from a marketing standpoint, than 
the general increase in over-all consumer income. 
More consumer units will be in the over-$2000 
brackets than ever before and this group will be 
receiving a much larger share of total consumer in- 

Part of the apparent increase in income is can- 
celled out by higher prices. To show the actual in- 
crease in purchasing power, the figures should be 


adjusted for an estimated one-third increase in thfe 
1950 price level over that of the mid-1930’s. This 
would mean that a $2,650 income in 1950 would buy 
no more than a $2,000 income in 1935-36. Even if 
this adjustment is made, the resulting figures still 
show a striking upward shift. 

Income Clam Consumer Units Cash Income 

in Millions in Billions 

1935-56 1950 1935-36 1950 


Under $1000 20.8 13.0 

$1000-2000 12.2 12.9 

$2000-5000 5.5 18.2 

Over $5000 0.7 3.8 

In addition to dollar income, 
shown in the above table, consumers 
also receive “income in kind”— food 
and fuel produced by farmers for 
their own use, board and lodging re- 
ceived by domestic servants. Such in- 
come will have a value estimated at 
$3.3 billion in 1950, most of which 
will supplement the $7.7 billion re- 
ceived by those in the “under $1000” 
bracket 


E OR CONSUMERS. 


The urban market will c 


important than the rural 
cities will receive cash 
average in 1950, more th 
of $1,635 and almost twic 
$1,880. 
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THE FARM MARKET 

These figures don’t provide an accurate measure 
of the relative importance of the rural and urban 
markets because rural consumers pay a lot less for 
food, fuel, shelter and so have more to spend for 
other things. If there were any way to adjust for 
these things, the figures would show a smaller spread 
between the two markets, but the urban market will 
still be dominant. 

All these figures underline a general upgrading in 
consumer demands which would accompany high-level 
production and employment. It will have a profound 
effect on marketing practices. The average person 
will eat better, dress better, and live in a better house 
with better equipment. And he will have more money 
to spend for travel, recreation, and luxuries. 


CONSUMER MARKETS 


The improvement in living standards during the 
1950 decade will lead to important changes in the 
way consumers spend their dollars. Even though they 
will eat better, dress better, and live in better houses, 
a smaller share of the consumer dollar will be spent on 
food, clothing and shelter. A growing share will go for 
appliances, furniture, travel, and recreation. 

This means that the fastest growing markets will 
be those providing what might be called “optional” 
goods and services — things which add to comfort and 
enjoyment but which are not strictly necessary. Mar- 
kets for necessities, on the other hand, will expand at 
a slower rate than total consumer expenditures. 

The growing importance of “optional” goods and 
services is one of the reasons why it’s increasingly 
difficult to keep our economic machine going on an 
even keel. The purchase of “optional” goods can be 
postponed with little hardship. So anything that 
causes people to put off buying a new car, a new house, 
or a new radio has a far greater effect on production 
and employment now than it did when the major 
share of the consumer dollar went for necessities. 

Some of the trends in major markets are summar- 
ized in the following sections. 

FOOD 

Although food is by far the largest item in the 
consumer budget, its relative importance is declining 
slowly as living standards rise. People eat the same 
number of pounds of food they ate in 1909 but the 
food is better from a nutritional standpoint and easier 


STANDARD OF UVING YARDSTICK: MORE OF THE CONSUMER 
DOLLAR GOES FOR THE COMFORTS OF MODERN LIFE 



to prepare. Thus, the trend favors fruits, vegetables, 
and dairy products as against meat, potatoes, and 

More and more food is being processed in factories 
rather than in consumer kitchens. Improved methods 
of manufacture and distribution have transformed 
the luxury foods of yesterday into the standard foods 
of today. New kinds of processed foods — canned, 
frozen, and dehydrated — are appearing constantly. 

CLOTHING 

Three long term trends will shape the clothing 
market in the future: (1) the shift from home and 
custom to factory fabrication is almost complete: 



CONSUMER MARKETS IN 19S0 AND I960: Pert.nt Increnu In Sole, Over 1940 



(2) synthetics, chiefly rayon and nylon so far, are 
replacing cotton, wool, and silk at an accelerating 
pace; (3) there’s greater standardization of styles and 
a trend to lighter and simpler clothing. 

In 1909 consumers spent 14% of their income for 
clothing but by 1940 the ratio had reclined to 12%. 
However, this long run decline may be halted or re- 
versed. The migration from farms to cities, the up- 
grading of incomes, and the growing demand for 
sports clothing will increase clothing expenditures. 

HOUSING 

The decline in the relative importance of housing 
expenditures — from 24% of consumer dollars in 1909 
to less than 18% in 1940 — is expected to continue. 
The reason is that people feel they get more value 



for their dollars in other things than housing. Never- 
theless, the housing market should be much larger in 
the 1950’s than in the 1930’s because much of our 
housing needs to be repaired or replaced. 

A Census survey in 1940 showed that 16 million of 
the nation’s 37 million dwelling units needed to be 
replaced or needed major repairs. The 20th Century 
Fund estimates that the provision of adequate hous- 
ing for everyone by 1960 would involve building 20 
million new units and rehabilitating 5.4 million at a 
total cost of S115 billion (1944 prices). The Fund 
also estimates that we will fall 15% short of this 
goal even with continued high-level employment. 


HOUSEHOLD EQUIPMENT 

More and more of the consumer dollar has gone 
for household equipment in the past four decades, 
largely because of the development of labor-saving 
appliances. The outlook is for a continuation of this 
trend. New appliances are being developed; and the 
large number of new houses slated to be built’ in the 
next few years, the wartime and postwar boom in the 
number of families, and the migration to the cities 
should add to appliance demand. The same factors 
should brighten the outlook for furniture, rugs, and 
other household items. 

Some appliance markets may be saturated by the 
1950’s, however. A few years of high production 
would fill our homes with refrigerators, for example. 
However, replacement demand would run to 2.7 
million units in 1960 and there would be a demand 
for 1.3 million refrigerators to equip new houses, so 
the market would still be bigger than in 1941 when 
3.6 million were sold. However, new products must 
be developed if the industry is to keep up the pace 
it has set in the past. 


TRAVEL 

In 1916 the average person traveled 400 miles. By 
1940 the average had grown to 2,400 miles, chiefly 
because of the rise of the automobile. The 20th 
Century Fund expects this growth to continue be- 
cause as their incomes rise people spend more money 
traveling. 

A good share of the increased spending will go to 
purchases of cars and planes. The Fund estimates 
that there will be 36 million cars on the road and 
100,000 private planes in the air in 1950. The auto 
industry would be able to sell 5 million new cars a 
year after 1950 — 4 million for replacement and a 
million for population growth. 


CAPITAL INVESTMENT 

Investment plays a crucial role in our economy 
for two reasons. It is by plowing back part of our 
annual output that we are able to provide better 
machines and equipment to keep productivity rising. 
But the amount ploughed back varies widely from 
year to year. This unevenness of capital investment 
contributes to the instability of production and em- 
ployment. 

Because capital investment involves the purchase 
of durable goods, it can be postponed almost in- 
definitely when the outlook for profits darkens. 
Thus, capital investment plummeted from S18 bil- 
lion in 1929 to 85 billion in 1933, a drop of 72%, 
whereas consumer spending fell only about half as 
fast in the same period. 

MORE FOR EQUIPMENT 

There has been an important shift in the relation- 
ship between construction and equipment, the two 
major types of investment. Before World War I, 
construction made up around three-fourths of total 
investment but the ratio declined to less than half 
in 1935-39. Part of the decline is, of course, ex- 
plained by the fact that the depression left us with 
ample plant capacity but provided an incentive to 
buy more efficient machines to cut costs. Neverthe- 
less, there is a well-defined trend towards allocating 
an increasing proportion of investment to equipment 
rather than to plant construction. 

A little less than two-thirds of total investment 

goes into industrial plants and equip- 

K ment. Housing and other consumer con- 
, - 1 st ruction (hospitals, schools, churches) 
Mn averaged 27% of total investment dur- 
CAP1TAL ing the interwar period. Housing fell 

.5 from a peak of S6 billion in 1926 to 84.7 
INVESTMENT... billion in 1929 and 8600 million in 
, 1933; and it had recovered only half 
• tlie 1926 volume by 1940. 

Jj While other types of investment fol- 
low the ups and downs in general busi- 


ness, investment in housing construction follows a 
cycle of its own. This housing cycle is determined by 
factors such as the vacancy rate, the level of rents, and 
that of construction costs, which may not follow the 
trend of general business. When a drop in general busi- 
ness activity takes place during a declining phase of 
the housing cycle, as it did in 1929, the result is a deep 
and prolonged depression. 

Government investment, of which the largest com- 
ponent is highways, has been much more stable than 
other types but it doesn’t swing enough weight to 
stabilize total investment. 

Because of the wide fluctuations in capital invest- 
ment, it’s much more difficult to estimate future 
capital expenditures than future consumer pur- 
chases. In order to make a relatively stable forecast, 
the 20th Century Fund bases its estimates on the 
long term trend since 1879, which shows a slight 
decline in the share of total output going to capital 
investment. Thus, investment under conditions of 
stable prosperity in the 1950 decade is estimated at 
16% of total output as compared with a ratio of 
more than 18% in the late 1920’s. On this basis, 
estimated capital expenditures work out to 828 bil- 
lion for 1950 and 833 billion in 1960. Our ability 
to maintain high employment and rising living stand- 
ards will depend in large measure on our ability to 
invest that much profitably in new machinery and 
buildings. 

CAPITAL NEEDS 

Analysis of our capital needs lends little support 
to the idea prevalent during the 1930’s that we had 
reached economic maturity so that there was no way 
to invest as much as we had in earlier decades. No 
one has ever made an estimate of how much it would 
cost to modernize our industrial plant, which is valued 
at around 8200 billion at prewar prices. If as much as 
a third of it needs to be replaced or rehabilitated, 
around 8100 billion (current prices) of additional in- 
vestment will be required. 

In addition, huge amounts of money need to be in- 
vested in housing and public works to raise the serv- 



OVER THE YEARS ABOUT I/s OF TOTAL OUTPUT IS PLOWED 
BACK AS INVESTMENT 



ices provided merely to adequate levels. The 20tli 
Century Fund estimates that the cost of a 15 year 
program to modernize our city streets and rural 
highways would rim to 840 billion. To bring the 
nation’s housing up to minimum standards of health 
and decency by 1960 would cost 8115 billion. To 
conserve our natural resources and develop our wa- 
ter power would cost 827 billion over a 15 year 
period. 

There seems to be little question that needs exist 
for all the capital investment we can make for a long 
time to come. The behavior of investment in the past 
strongly suggests that the problem is not one of lack 
of needs but one of finding ways to add to our capital 
in an orderly fashion. Capital investment has followed 
the boom and bust route in the past; what is wanted 
is a high but steady rate of investment. 

WARTIME INVESTMENT DEFICIT 

Demand for capital goods is stronger right now 
than ever before, largely because of the backed-up 
needs arising out of the war. Here is how wartime 
expenditures for capital goods which can be used in 
peacetime production compared with expenditures 
in the last 5 years of both the 1920’s and 1930’s: 
(Figures in billions of dollars) 


1925-1929 1935-1939* 1940-1941 



Wartime restrictions held investment in all civilian 
lines far below what would be spent in prosperous 
peacetime years. Thus, there was a backlog of invest- 
ment needs at the end of the war which ran to more 
than $30 billion, if the 1925-1929 demand can be 
taken as typical. Whatever the precise size of the back- 
log, it is clearly great enough, when added to the nor- 
mal yearly demand for new investment, to keep the 
heavy goods boom going for some time to come. The 
test of our ability to stabilize capital investment will 

There is also a huge foreign demand for American 
capital. How far we will go toward meeting this de- 
pends largely on whether international political and 


BUT THE AMOUNT PLOUGHED BACK VARIES GREATLY FROM GOOD 
YEARS TO BAD, ACCENTUATING THE SWINGS OF THE BUSINESS CYCLE 



economic conditions are stable enough to make pri- 
vate foreign investment a good risk. 

If we invest abroad in the same proportion we did 
in the late-1920’s, our foreign investments will total 
SI .6 billion during the year 1950 and $1.5 billion in 
the year 1960. Tins will mean a net increase in our 
foreign holdings of $15 billion during the 1950’s, 
raising the total of such holdings to about S25 billion, 
as against a total of S10.6 billion in 1940. 

To make that much foreign investment pay out, an 
expanding volume of world trade would be required. 
Foreign nations would have to get enough dollars not 
only to pay for goods they bought from us but also to 
pay interest and dividends on U. S. investments. If our 
overseas investments increase to 825 billion by 1960, 
annual interest and dividends owed us will run to 
almost 81% billion. 

To pay us that much, foreign nations would have 
to sell much more in the U. S. than ever before. The 
20th Century Fund calculates that imports of 87.3 bil- 
lion in 1950 and 88.1 billion in 1960 would provide 
other countries with the dollars they need. Imports 
ran to $2.5 billion in 1940 so we would have to buy 3 
times as much abroad to keep expanding our foreign 
investments. 

With good business, U. S. demand for imported 
goods should be well above prewar. Rising living 
standards will widen the market for such consumer 
items as British tweeds and French perfumes. More- 
over, we will need to import more raw materials than 
ever before because we used up our natural resources 
at a prodigious pace during the war. 

NEW INDUSTRIES 

The new methods, materials, and products devel- 
oped during the war may well have a more profound 
and lasting effect on future capital requirements 
than the backed-up demands accumulated in war- 
time. Here are some of the wartime developments 
which may have important peacetime applications: 
new chemical processes and products including syn- 
thetic rubber, plastics, synthetic fibers and fabrics; 
new food products and new methods of food process- 
ing; new uses for glass, plywood, and the light me- 
tals; tremendous advances in aviation; and new 
applications of atomic energy and fissionable prod- 
ucts in power production and medicine. 

Large capital expenditures will be required to 
push these developments further and adapt them to 
civilian use. New businesses and perhaps entire new 
industries will grow up, adding to the demand Tor 
capital goods for many years. 


THE COST OF GOVERNMENT 

To the traditional certainty of death and taxes can 
be added the certainty that the cost of government 
will take a much larger share of national income 
than ever before in peacetime. After the Civil War 
and again after World War I, federal expenditures 
moved tip to a level four times prewar. And it is al- 
ready clear that World War II is going to have about 
the same effect. 

In 1940, federal, state, and local governments 
spent S19 billion, of which a total of S2.2 billion 
went for national defense, veterans, and interest on 
the war debt. By 1950, the 20th Cdtitury Fund es- 
timates that all governmental units in the U. S. will 
be spending more than S45 billion. Federal expendi- 
tures are estimated at S27.6 billion in that year as 
against S9 billion in 1940. 

Part of the increase is explained by higher post- 
war prices. Adjusting for price changes would reduce 
the 1950 figure from S45 billion to S33.5 billion. 
This is still 80% above the 1940 level. Increased 
expenditures for public works, social insurance, and 
schools explain another small part of the rise. 

But costs arising out of the war are by far the most 
important factor. Military and veterans’ expenditures 
and interest on the war-swollen national debt will 
odd up to over $17 billion in 1950. This is only 10% 
less than total government expenditures in 1940. 

The only major category of government expense 
which would be lower in 1950 is welfare. With high- 
level employment and more social insurance, relief 
and other welfare costs should run to $2.5 billion 
in 1950 as against $3 billion in 1941. 

The following paragraphs describe important 
trends in the major items of government expense. 


MILITARY 


The 20th Century Fund assumes that we will main- 
tain an armed strength of 2 million men (including 
trainees) and that it will cost $3,300 to equip and 
maintain each man, so total military expenditures will 
run to $6.6 billion. But even if we decide to maintain 
a smaller armed strength, the total 
- cost might easily be at least $6.6 bil- 
.‘I lion because the present per service- 
h iflj man cost of over $6,000 a year may 
Ml not decline. 


GOVERNMENT . . . 


VETERANS 


I It will cost at least $2.9 billion to 
L'l! take care of veterans in 1950 even if 
■ S benefits ore not increased. That’s 5 
t. n times the 1941 cost. Pensions for 
World War I veterans rose steadily 
from $116 million in 1924 to over $300 million in 1945. 
That rise will continue for another 20 years. By far the 
largest expense will be for World War II pensions 
which are already costing S900 million. Disability and 
death benefits will cost about SI 3 /, billion in 1950: 
hospitalization will add another $250 million; and 
insurance $150 million. 


SOCIAL SECURITY 

Future expenditures for social security will depend 
on whether steps are taken to extend coverage and 
liberalize benefits. Over 60 million people are now 
covered so the cost is certain to increase rapidly as 
more of them begin to draw payments. With high- 


WHY THE COST OF GOVERNMENT HAS INCREASED. The 
$25.6 billion increase in cost from 1913 to 1941 was due to: 



level employment in 1950, estimated old age and un- 
employment benefits under the present system would 
run to over $5 billion. Expansion of benefits, as recom- 
mended by the Social Security Board, would raise the 
cost to over $9 billion. 

PUBLIC WORKS 

Even an economy-minded Congress is almost cer- 
tain to go along with expenditures for highways, air- 
ports, waterways, flood control and conservation. Thus, 
an increase in expenditures for transportation and 
natural resources from less than $2.5 billion to over $5 
billion in 1950 seems probable. 

SCHOOLS 

Education ranks third among all government ex- 
penditures. In 1941 we spent almost $2.5 billion— 
10% of all government dollars— on schools. Teachers’ 
salaries account for almost three-quarters of the total 
cost so the trend towards higher salaries will boost 
the nation’s bill for education. 



NATURAL RESOURCES 

The war left the U. S. with a depleted supply of 
most natural resources, and with critical shortages 
of some of the most essential minerals. Nevertheless, 
lack of natural resources should not he a limiting 
factor on our productive capacity. With relatively 
free access to world markets, we should be able to 
get all the raw materials we need. And, even if we 
were denied access to world markets, we could use 
our low-grade reserves and develop substitutes with- 
out causing a prohibitive reduction in our living 
standards, though everyone would feel the effects in 
one way or another. 

The U. S. economy consumes about a billion and 
a half tons of raw materials each year, or about 11.5 
tons per person. Of this 3.5 tons are coal, 1.5 tons 
are petroleum, and iron and copper ore each con- 
tribute about a half a ton. In 1939 the value of un- 
refined minerals output was $4.2 billion and 2% of 
all workers were engaged in mining or lumbering. 


FUTURE REQUIREMENTS 


The level of industrial production projected by the 
20tl> Century Fund would raise minerals requirements 
a third above 1940 by the year 1950 and 50% above 
1940 a decade later. Here is how natural resources 
requirements in the 1950 decade would compare with 
1940 and the wartime peak: (Index numbers, 1940 
equals 100) 



1950 


133 

141 

128 


The capacity of our supplies of natural resources 
to support future levels of output cannot be deter- 
great accuracy. It will depend on 
the size of our reserves and on .our 
ability to use supplies more econom- 
ically and develop substitutes. 

Because there is no way to meas- 
ure these factors with any degree of 
precision, all estimates of the num- 
ber of year’s supply are subject to 
wide errors. However, such estimates 
are useful in directing attention at 
those resources where every effort 
should be exerted to develop new 
supplies, substitutes, and more economical methods 


mined with any 


WITH THE 
RESOURCES 
AVAILABLE . . . 


BIGGEST PROBLEMS: LEAD AND ZINC 

Commercial grades of zinc, lead, and bauxite will 
be exhausted before 1960 even if the rate of use is 
cut to half the wartime rate. Supplies of petroleum 
and natural gas — which furnish 40% of our energy 
— will last longer than 20 years but their partial de- 
pletion will raise many technical and economic prob- 
lems long before that time. Possible exhaustion of 
high-grade deposits of such minerals as iron and 
copper in the foreseeable future will stimulate de- 
velopment of processes to use low-grade deposits. 

We have been discovering more and more ways to 
stretch our supplies of natural resources, however. 
In the case of tin, the electroplating process saves 50% 


of the tin used in tinplate production. The electric 
power industry uses less than 40% as much coal per 
kwh now as in 1920. The development of new ma- 
terials and new ways of using old materials also ex- 
pands our resource capacity. 

Our bituminous coal reserves are adequate for 
over a thousand years even at the wartime rate of 
use, though production costs might rise substantially 
as inferior coal beds were used. After that, there are 
huge deposits of sub-bituminous coal and lignite 
which could carry us along for another thousand 
years. In comparison, maximum petroleum reserves 
are minute, adequate only for about 30 years con- 
sumption at the current rate. That is why the experts 
are trying to find ways to produce oil from coal 
cheaply enough to be commercially feasible. 

Even though we have been using up lumber faster 
than it grows, there is little doubt that enough will 
be available in the future to meet at least minimum 
needs. Annual timber growth runs to about 32 billion 
board feet. But we cut over 40 billion board feet a 
year before the war and lost another 6 billion through 
fire, insects, and disease. An adequate conservation 
program could increase- annual growth enough to off- 
set this depletion. 







INDUSTRIAL CAPACITY 

At the end of World War II U. S. industry found 
itself with surplus capacity in some lines and serious 
deficiencies in others. There was more than enough 
aircraft, machine tool, and synthetic rubber capacity 
but not nearly enough sheet steel, copper, or electri- 
cal machinery capacity to meet pent-up demands. 

War experience showed, however, that industrial 
capacity can he expanded enormously in a few years, 
given the need and the funds. Thus lack of industrial 
capacity should not prove a bottleneck to meeting 
the demands of consumers in the 1950 decade. 

A rough estimate places our total investment in 
industrial facilities (manufacturing, mining, trans- 
portation, and distribution) at S200 billion. Just how 
much capacity industry as a whole, or any given in- 
dustry, has is impossible to measure. 

Capacity is a most elusive concept. In a technical 
sense, the capacity of an industry is the combined 
production of all its plants working 24 hours a day, 
365 days a year, less an allowance for repairs, break- 
downs, and other technical factors. Actual capacity 
is far less, however. Some facilities are obsolete or 
high-cost. Supplies of raw materials and components 
may be insufficient to keep assembly plants running 
full-steam. Moreover, demand for many products 
isn’t great enough to support round-the-clock pro- 


PLENTY OF CAPACITY 

During the past quarter century, however, experi- 
ence shows that we have had more than enough 
overall capacity, and more than enough capacity in 
almost every industry, to meet all demands. An ex- 
tensive study showed that even in 1929 only the steel 
and machine tool industries were definitely operat- 
ing at capacity. 

The growth of productivity as old machines are 
replaced with new and more efficient ones and as 
new techniques are developed is one of the main 
reasons why industrial capacity more than keeps 
pace with markets. The depression of the 1930’s led 
to a net retirement of about 5% of total manufac- 
turing facilities but manufacturing plants in 1939 
could have turned out a quarter more than in 1929 
because productivity Was a third higher. 

Whenever an industry’s output begins to approach 
technical capacity, it becomes profitable to purchase 
new and more efficient equipment to replace or sup- 
plement existing machines so that a certain amount 
of excess capacity seems to be inevitable in a free 
enterprise system. 

Estimates of the level of industrial production in 
different lines under conditions of high-level employ- 
ment during the 1950 decade are shown in the chart. 
They assume that past trends will continue so that 
they give only a rough idea of what would happen 
to output in each industry. Unpredictable shifts of 
consumer demand or new product developments 
might cause a big change in the pattern of industrial 
production. Such estimates are, nevertheless, useful 
in that they provide a clue to lines where the largest 
increases may take place. 

None of the projected increases are so large as to 
tax our ability to provide enough capacity. This is 
not to say that there will be no bottlenecks because of 
lack of capacity for certain components, for instance. 
However, we should be able to make good in short 
order any deficiencies of that sort that may develop. 


DEMANDS VERSUS NEEDS 

Despite the substantial increase in living standards 
which would be possible with high-level production 
and employment in the 1950 decade, many U. S. 
consumers will be unable to buy enough of life’s 
necessities to maintain themselves at a health and 
decency level. Almost 30% of all families would re- 
ceive less than SI, 000 a year cash income and one- 
third of this group would receive less than $500. 

The 20th Century Fund asked a series of experts 
to estimate the quantities of food, clothing, housing, 
medical care, and other things needed to provide a 
standard of living at a minimum health and decency 
level. The experts also figured out how much it would 
cost to bring everyone expected to be below that stand- 
ard in 1950 and 1960 up to the calculated level. In 
other words, the estimates show the cost of establish- 
ing a “floor” for consumption without disturbing the 
spending patterns of those who received more than 
enough income to satisfy the calculated minimum 

ESTIMATES OF NEEDS 

Any estimate of “needs” must rest upon someone’s 
opinion as to what constitutes “health and decency” 
in this day and age. In the case of food, the nutri- 
tional requirements of a minimum health and de- 
cency standard can be determined accurately. In 
other fields, such as housing and education, even the 
experts would disagree over what constitutes a mini- 
mum standard. 

However, what is important is not the precise size 
of the estimates but their general magnitudes. The 
conclusion that we would have to spend about 50% 
more on medical care than we are likely to in 1950 
is important even if the experts’ appraisals of the defi- 
cit range from as high as 60% to as low as 40%. 

To fill total needs calculated in this manner would 
- require production of S200 billion of goods and 
services in 1950 or 13% more than the $177 billion 
which would be turned out with high-level produc- 
tion and employment. In 1960, es- 
timated production would fall 
short of needs by 8%. Food ac- 
counts for the biggest share of the 
deficit but needs outrun demand by 
important margins in housing, 
medical care, education, and social 

To provide nutritionally ade- 

S uate moderate-cost meals for 
rose unable to afford them would 
add S5.5 billion to the S27.2 billion 
that would actually be spent on 
food in 1950. This assumes no change in diets of those 
with adequate incomes despite the fact that many 
people in those groups do not eat what they should. 
If we all ate what we needed, we would consume twice 
as many fresh vegetables as in 1940, half again as much 
milk, more fruits and tomatoes; and we would eat 
smaller quantities of sugar, sirups, fats, and oils. This 
better diet would cost us less than we will actually 
spend for food in 1950. 

So large a portion of our existing housing is un- 
satisfactory by any reasonable standards that it would 
take 10-15 years to provide everyone with adequate 
housing. One of the reasons why we don’t have ade- 
quate housing is that many consumers cannot afford 
to pay enough rent to finance it. Estimated expendi- 
tures in 1950 for rent (including the estimated rental 


TO MEET 
ALMOST ALL 
OUR NEEDS 


value of owner-occupied homes) would run to $14 
billion as against an estimated need of $16.4 billion. 

Vast advances in medicine have gone far toward 
eliminating many diseases and have brought about a 
steady improvement in the standard of health. How- 
ever, large numbers of people in the lower income 
groups cannot afford adequate medical care. More- 
over, to supply good medical care for everyone under 
the traditional fee-for-service basis would cost several 
times more than consumers have ever spent for medical 
services even in prosperous years. Development of an 
effective form of group medicine, however, would 
make it possible to provide adequate care at a great 
saving over present costs, according to the 20th Century 
Fund. 


HOW CONSUMPTION WOUID COMPARE WITH TOTAL NEEDS 






The major conclusion of the 20th Century Fund’s 
survey of America’s needs and resources is that we 
have readied a point where we can provide everyone 
with a decent living and most people with a living 
which, by any standards oilier than our own, is posi- 
tively luxurious. With high-level employment, it would 
take only a 13% increase in total output in 1950, and 
an 8% increase in 1960, to lift everyone to a minimum 
health and decency standard of living. 

We have more than enough industrial and agri- 
cultural capacity to support that much of an in- 
crease in total production. Lack of natural resources 
should not be a bottleneck, for with world trade on 
any sort of a reasonable basis we will be able to get 
all the raw materials we need. 

The only limiting factor is the capacity of our labor 
force to produce. The 20th Century Fund assumes that 
productivity will advance at the average rate acluallv 
achieved during the past 9 decades (18%). But there 
is no technical reason why we cannot achieve an in- 
crease of more than 30%. That would make possible 
enough production to meet our minimum needs. 

The U. S. economy has exhibited two dominant 
characteristics in the past century. Our productive 
capacity has expanded at a rate never approached 
elsewhere. But our economy has also been highly un- 
stable. Our problem is to make the most of our un- 
paralleled technological and productive know-how 
while minimizing the swings of the business cycle. 

If we can meet that challenge, we can eliminate the 
specter of want and move on toward constantly rising 
living standards for everyone. Never before in history 
has a nation been so close to abolishing poverty and 
meeting the material demands of its citizens 

This is not to say that solving the problem of main- 
taining stable and expanding production would solve 
all our economic, social, and political problems. Nor 
is it to say that a solution of the problem of keeping 
our economic machine running on an even keel is at 

In the first place, the U. S. would not be a utopia 
even if we achieved the kind of high employment and 
production the 20th Century Fund is talking about. 
Many perplexing problems of how to best distribute 
our production would remain. Then there are a host 
of social and political problems which would still tax 
our efforts and ingenuity. Finally, there is the all- 
important question of how to maintain world peace. 

Most people would agree that the problem of 
maintaining high employment and rising living stand- 
ards is still far from solution. Our ability to mobilize 
and direct our economic resources so as to keep our 



BUT THE GROWTH HAS FOLLOWED THE BOOM AND BUST ROUTE 
INVOLVING LONG PERIODS OF MASS UNEMPLOYMENT 
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economy running on an even keel has lagged behind 
our abilily to solve technical production problems. 
Each businessman, each worker, and each consumer 
must somehow learn to act differently in many ways 
than he has in the past if we are to solve our number 
one economic problem. 

Just what changes in our economic life will be 
necessary no one knows. On our ability to find out 
these things and put them into practice in the next 
few years depends our success in meeting the chal- 
lenge which the 20th Century Fund’s study under, 
lines. That challenge is that we have within our 
grasp the ability to eliminate actual want from the 
U. S. and to provide more and more things for better 
living for everyone. 
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REEVES ARMY TWILL 



REEVES BROTHERS, INC. 

54 WORTH STREET, NEW YORK 13, N. Y. 


"FROM COTTON TO CUTTER" 

Smart looking uniforms of durable Reeves Army Twill 
can do an important selling job in the contacts your 
employees make with the public. The high tensile 
strength of this fabric assures rugged wearability. 

Its vat dyed colors me fast to sun, water and 
perspiration. Sanforized Shrunk*, it retains smart 
tailoring. Remember— over 90 million yards of 
this same cotton fabric was used by America's 
fighting forces— exceeding Government specifi- 
cations under the toughest combat conditions. 

* Residual shrinkage less than 1 %. 


Representatives in: Akron • Atlanta • Boston • Chicago • Dallas • Los Angeles • Philadelphia • Portland , On. • St. Louis • Montreal • Toronto 
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Aviation People 

Sherman M. Fairchild (photo) has 
formed his own consulting organiza- 
tion — Sherman Fairchild & Associates 



S. M. Fairchild George P. Wyliy 


—to evaluate businesses, products, and 
ideas^and undertake technical and re- 

Gcorge P. Wyliy (photo) has been ap- 
pointed treasurer of Scandanavian Air- 
lines System, Inc. For past 4 yr. he 
has been chief auditor of Republic 
Aviation Corp. and prior to that was 
chief project auditor with construc- 
tion division of Army Quartermaster 
Corps. (Bachrach photo) 

Allen W. Jacobson (photo) has been 
named factory general superintendent 
for Boeing Aircraft Co. He was former 



Philip M. Willcox (photo), formerly 
v.-p. in charge of administration for 
TACA Airways, has been elected v.-p. 
tion consulting company. (Bachrach 
photo) 


Paul Hovgard (photo) has been named 
general manager of Piasecki Heli- 
copter Corp. Veteran of more than 



"r. 


frl 




20 yr. in aviation, he was previously 
in rotary wing field from 1932 to 
1936. Prior to Joining Piasecki he was 
associate director of Cornell Aero Lab. 
James C. Scott (photo) meanwhile 


cade Piasecki factory man- 



utility helicopter 


Burdette Wright, v.-p. of Curtiss- 
Wright, has been elected chairman of 
Eastern region public relations advisory 
committee of AIA. and Allen W. Betts 
has been appointed secty. of industrial 

mfg. representative in charge of sales 
and product ^development of ^ All 




Latin-Americon representative of the 
Frank Ambrose Aviation Co. 


Jennings Bar 
of Capital . 



Just a forging, but — the forging process develops the 
greatest combination of physical properties (tensile and 
compressive strength, ductility, impact and fatigue 
strength) and the greatest uniformity of quality of any 
method of manufacturing metallic shapes . . . 

Wyman-Gordon hat pioneered in the development of Intricate forg- 
ings typical of which is the one-piece propeller hub illuitrated here. 
Standard of the Industry tor Sixty Years 


WYMAN- GORDON 

Forgings of Aluminum, Magnesium, Steel 
WORCESTER, MASSACHUSETTS, U. S. A. 
HARVEY, ILLINOIS - DETROIT, MICHIGAN 
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DARNELL CASTERS 


New Construction 


All Darnell Casiers fea- 
ture a DOUBLE Ball- 
Bearing Swivel — All 
wearing parts are 
hardened by the car- 
bonizing process — 
Rust-proofed by Cad- 
mium plating — Fur- 
nished with semi-steel 
or rubber treads. 


IPSSSS 






DARNELL CORP. LTD 
LONG BEACH 4, CALIFORNIA 
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You'll get a new kick.out of flying when your private plane is equipped with an Aeromatic 
Propeller! 

irs completely AUTOMAnci The Aeromatic Propeller is the only completely self-acting and 
self-contained propeller . . . varies its own pitch automatically for peak performance all 
the way. There arc no extra controls to fuss with ... no extra instruments to watch. 
puts more pep in You* planei One-fourth shorter take-off run! One-third higher rate of 
climb! Greater cruising range and speed! All with less fuel consumption, less engine wear! 
That's what you get from Aeromatic — "the propeller with a brain." 
write for information) If you own a new plane or plan to buy one, enjoy the extra 
advantages of an Aeromatic Propeller. Write to your aircraft manufacturer or distributor 
and sec if you can have an Aeromatic on your plane. Or drop us a line for free Aeromatic 
booklet. Koppcrs Co., Inc., Aeromatic Propeller Dept., 245 Scott St., Baltimore 3, Md. 

Custom -Tailored for the Planes they Fly 
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Another way to 
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.nd ECONOMIZE! 
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New- 

Gulf Soluble Cutting Oil 


Gulf Lasupar Cutting Oils A, B, and C 
Gulf Electro Cutting Oils A, B, and C 
Gulf M-L Cutting Oils A, B, and C 
Gulf Cut-Aid 
Gulf Cutx B 

Gulf L. S. Cutting Base A and B 
Gulf Soluble Cutting Oil A 



S3 S&Str 1 '’ 1 
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SNYDER AIRCRAFT CC 


FINISHES 


SNYDER AIRCRAFT CORF. 
SNYDER AIRCRAFT CORF. 


GUARANTEED BY CONTROLS 
IN MANUFACTURE! 




SUFPIY DIVISION, INC. RobarUon, Missouri 
SUPPLY DIVISION, INC. 




SUPPLY DIVISION, INC. 


SOUTHWEST AIRMOTIVE COMPANY 


E. W. WIGGINS AIRWAYS, INC. 


AMERICAN AVIATION CORP. 


BUFFALO AERONAUTICAL CORP. 




KNIPP AVIATION INDUSTRIES 


1 Before shipment, EVERY 
BATCH of Glidair Aircraft 
Finishes is tested in the lab- 

cosity and high solids for uni- 
form spraying consistency 
and highest possible "build.” 


2 A sample of EVERY BATCH 
of clear dope is brushed out 
on fabric to assure controlled 
penetration, proper drying 
rate and smooth tautening 


3 A sample of EVERY BATCH 
of pigmented dope is sprayed 

workability, hiding power 
and smooth flow. 

THE GLIDDEN COMPANY 

AVIATION SALES HEADQUARTERS 
11001 MADISON AVENUE a CLEVELAND 2, OHIO 



GLIDAIR 1 

VYING COLORS 

/iiade G 1 
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Uf/rrL1Z/ ON PRESSING, BENDING, 
STRAIGHTENING WITH A 


KRW HYDRAULIC ARBOR PRESS 


...handles shor eosT B1ES 

boctiom ^ to ,5-TON 

SSSSSj— ■ 

tal 

.KRW HAND- 
OPERATED 
PRESS 



The old conception of ail arbor 
ll press is as different from the 
modern KRW Hydraulic Arbor 
Press as day is from night . . . 
now they are built in innumerable shapes, sizes and adaptations to 
work on hundreds of production jobs other than common straight- 
ening, bending and pressing work. 

They are available as speedy Hand-Operated Presses; highly flexible 
Air-Operated Presses or as versatile and effortless Motor-Operated 
Presses. Then too, they are built in almost any conceivable physical 
form . . . tall, short, narrow, vertical or horizontal standing, as gap 
presses, forming brakes and many other designs. Mass production 
in a modern plant keeps KRW prices at rock bottom and quality at 
the highest possible peak. Write for the KRW illustrated Press Catalog. 
Mail the coupon for your copy now. 


K. R. WILSON, 215 MAIN ST., BUFFALO 3, N. Y. 


K^Rm VjiLSQ^NI 

215 MAIN ST., BUFFALO 3, N . Y. 


City and Zo 






J7>ircraft engines, whether in storage or in transit, 
are highly vulnerable to the ravages of rust, corrosion. But 
protection is available ... in the form of CECO Protek- 
Plugs, small but efficient dehydrators that guard engine 
cylinders and indicate when moisture is present. 

Protek-Plugs also prevent fogging, condensation and 
fungus growth in optical and electrical equipment, have 
many other applications, too. This low-cost protection will 
effect a real saving to you. Why not write for full 
information? 



1,500,000 NOW BEING MADE FOR ARMED FORCES 



Rerirl Products, me., mum.' u.j r. 


What's New 


Mfg. Co., Kansas City, Mo. Solvent 
is stated to dissolve and disperse all 
petroleum residues, including* lacquer, 
varnish, and sludge, leaving metal 
clean and ready for re-use. Part to 
be cleaned is submerged in warm 
solvent, agitated, and then flushed with 
warm water. It leaves a protective film 
against rust. 

Aircraft Generator 18 

Operating over a speed range of 
3,000 to 9,000 rpm. and designed to 
meet requirements of high perform- 
ance aircraft, new 300-amp. 30v d.c. 
generator is available from Westing- 
house Electric Corp., Lima, Ohio. Unit 
is compensated with both interpole 
and pole-face windings to make pos- 
sible overload capacity and commuta- 
tion properties. A qulck-disconnect 
mounting flange facilitates installa- 
tion. Frame is of 6 ',4 -in. dla., and over- 
all length is 14 17/32 in. Weight is 
58 lb. 

Flexible Gas Tanks 1? 

Designated as "Pliocel", flexible gas 
tank announced by Goodyear Tire & 
Rubber Co., Akron, is made of Nylon 
fabric sprayed with a solution of 
Nylon to increase its resistance to pas- 
sage of highly volatile fuels. More 
crash resistant than metal tanks be- 
cause of flexibility, new tank weighs 
.08 lb./sq. ft. of surface. New tanks are 
normally installed by slipping them 
into place in the wings or fuselage 
through small access doors, unfolding 
them inside, then snapping into place 
by glove type fasteners. Cells are now 
being made in sizes ranging from 5 to 
500 gal. They can be made in a variety 
of shapes and can be used for both 
gasoline or oil. 

Bench Filer 20 

DoALL Co., Des Plaines, 111., an- 
nounces new and larger model FH-10 
bench filing machine for filing, sawing, 
and honing operations. Machine in- 
corporates patented universal joint 
clamp to assure vertical file position 
despite warped or twisted file shanks. 
A flle-setting square is supplied for 



aligning tools before universal joint 
is tightened, and an overarm backup 
roller gives support to tool. Tilting 
table is 1054 in. square. Machine has 
a 154 -in. stroke and a file shank 
capacity of 54 to 54 in. Tools are actu- 
ated by a scotch yoke mechanism run- 
ning in oil. Window in housing shows 
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HARTZELL PROPELLER CO. 

DESIGNERS AND MAKERS OF AIRPLANE PROPELLERS AND ENGINE TEST CLUBS 

o 480 HEITZMAN AVE., PIQUA, OHIO, U. S. A. 
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Crt MTORS! 


mum. Both radiated and conducted 
noises arc kept below the limit 
requirements of specification 
AN-M-10A. 

These famous Bendix-Pacific actu- 
ators are widely used in every type 
of airplane today where trouble-free 


required. The exclusive Geneva-cam 


controlled 
s completely independ- 
ent of motor overtravel and all limit 
switches, brakes, dutches, etc., are 
eliminated. Standard units have 
travel increments of 45°. 60°, 72° 
and 90°. 

Pacific Division engineers are 
available to assist you with any ap- 
plication. Write today for Bulletin 
BA- 102. 


" "Pacific Di Vision 

~Behd(y Aviation Corporation 
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leading aircraft instruments 
- by the instrument leader ! 



FOR ADDITIONAL INFORMATION write Weston Electrical 
Instrument Corporation, 616 Frelinghuysen Avenue, 
Newark 5, New Jersey. 


with Instrument Landing Systems 


Weston Trim 


WESTON^ 


HEW ORLEANS ■ HEW YORK - PHILLDLLPHU • PHOENIX - PmSSIMH ' ROCHESIER ■ SAH ERLHCISCO ■ SEATTLE - ST. LOUIS • SYRACUSE - IH CAHADA. KDRIHERK ELECTRIC CO., LTD.. FOWEAUTE DEVICES, LTD. 
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Books that tell you how — 


Flight Testing 



translated from German and Is avail- 
able from Cerium Metals Corp., New 
York City. 

Rivet Data 27 

B. F. Goodrich Co., Akron, has pub- 
lished fourth edition of its data book on 
Rivnut one piece blind fasteners, giv- 
ing description of construction of regu- 
lar and special types, listing sizes, di- 
mensions, and grip range identifica- 
tions, and detailing installation meth- 
ods and tools. 

Welding Training 28 

"Learning to Weld”, new booklet 
issued by Lincoln Electric Co., Cleve- 
land, teaches fundamentals and gives 
information on applying arc welding to 
repair of broken parts, on hard surfac- 
ing of worn parts, and building of mis- 
cellaneous equipment. Charge is made 
of 25c. per copy. 

Pressuregraph 29 

Application is seen in testing internal 
combustion engines and jet engines and 
in fuel studies for "Syncro-Marker” 
pressuregraph, new electronic device 
made by Electro Products Laboratories, 
Chicago. Device transmits to screen of 
cathode ray oscillograph a picture of 
pressure variations related to time and 
speed indicators. 

Painting Aluminum 30 

Information is available from Tech- 
nical Processes Div., Colonial Alloys 
Co., Philadelphia, on “Prepaint", ma- 
terial to be applied to aluminum and its 
alloys which are to be painted in high 
production. Firms are invited to sub- 
mit specimens of aluminum parts or 
assemblies for treatment with this 
material for subsequent painting. 

Parts Cleaner 31 

Stated to be especially efficient in 
cleaning aircraft engine parts, new 
"Formula 555" degreaser and decar- 
bonizer is announced by Kelitc Prod- 
ucts, Inc., Los Angeles. 

Browing Flux 32 

All-State Welding Alloys Co., White 
Plains, N. Y„ announces availability of 
new brazing flux for use with sheet 
aluminum. Flux is stated to have a 
melting point In neighborhood of 950 


Aircraft Drafting 


r Republic and Consolidated- 


Ba ", ‘AT, tfsslt ns's, 

All basic drafting techniques and their spec 

sSSsc' 


Aerodynamics 

A brief, simply written explanation of all basic 

m$&LWS££S3i 

MACMILLAN • 60 Fifth Are.. N. Y. II 


Chamfering Machines 33 

Color booklet from The Cross Co., 
Detroit, contains diagrams and speci- 
fications explaining No. 60 series cham- 
fering machines developed for pointing 
and chamfering spur, helical, and bevel 
gears. It will also handle splines. 
Alloy Machine Parts 34 

Bulletin No. 57A Issued by Ampco 
Metal, Inc., Milwaukee, entitled "Amp- 
co Metal In Machine Parts,” lists range 
of machine parts made of this alu- 
minum bronze alloy and incorporated 
Into typical machine tools. 

Vertical Sensitive Tube 35 

Adaptable to applications in Instru- 
ment and industrial control fields, new 
control device, “Convection,” a vertical 
sensitive tube made by Eclipse-Pioneer 
Div., Bendix Aviation Corp., Teterboro, 
N. J., Is a Y-shaped gas-filled tube 
stated to be capable of giving an ap- 
preciable signal relative to its position 
about vertical. Since signal will In- 




INTERNATIONAL 

FLARES 


WHEN 

DANGER 

THREATENS 

You'll appreciate there bell- 
nipli'a^it'ch. 
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CONTINENTAL 

C^DCIAI New Bedford, Mass., U.S.A. 

Jvnbll VV« BUY MORE WAR BONDS 


dicale displacement left or right of 
null, unit Is adaptable for control of 
servo mechanisms and instruments. 


Small Capacitors 36 

Information is available from Sprague 
Electric Co., North Adams, Mass., on 

units with capacities ranging from 
.00025 to 1.0 mfd. 

Manual on Relays 37 

ance. voltage, contact data, sensitivity. 
Insulation, and dimensions, manual 
from Wells Sales, Inc., Chicago covers 
line of electrical relays. 

Thermally Sensitive Resistors 38 

Having sensitivity to relatively min- 
ute temperature changes, "Thermistors" 
are new thermally sensitive resistors 
announced by Western Electric Co., 
New York City. Offered in form of 
disks, rods, and beads, units have 
numerous basic circuit applications. 

Plastic-Glass Cloth 39 

Literature from American Cyanamid 
Co., New York City, describes laminated 
Piberglas impregnated with company's 
“Laminae" resin. Material is seen as of 
special interest to aircraft manufac- 
turers in fabrication of semi-structural 
parts. 

Radio Equipment 40 

Aircraft Radio Corp., Boonton, N. J., 
announces new line of aviation radio 
equipment consisting of Type 11 sys- 
tem (ran ge re ceiver and VHP trans- 
mitter), VHP omni-directional range 
receiving system, and Type 17 two-way 
VHP equipment. 


Wipe-On Plastic Finish 41 

Available in civilian field for first 
time, special wipe-on plastic finish 
made by Reyam Plastio Products Co., 
Chicago, can be applied with cloth- to 
plane wings, fuselage, propellers, and 
interiors. It can be used over either 
painted surfaces or finished metal. 
Drapery Fabrics 42 

Made of asbestos and glass, new fire- 
proof drapery fabrics, suitable for use 
in planes, are announced by United 
States Rubber Co., New York City. 
Material will be produced in form of 
gray goods ready for dyeing and print- 
ing. 


Avigation Texts and Devices 43 

Catalog No. W-2, issued by Weems 
System of Navigation, Annapolis, Md., 
describes avigation instruction courses, 
text books, charts, and classroom models 
of instruments. Also listed are such 
equipment as computers, protractors, 
' ' ters, avigation tables, sextants, star 
ers, and watches. Supplementary 
t which is included briefs several 


Radio Manufacture 44 

Polder published by Bendix Radio 
Div., Bendix Aviation Corp., Baltimore, 
Md., pictorially describes manufacture 
of company's Fllghtweight aircraft 


Engine Analyser 45 

Sperry Gyroscope Co., Great Neck, 
N. Y-, has released new catalog on 
Models D-2 and D-4 engine analyzers 
developed to provide continuous visual 
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Redesign with Waldes Truarc rings not only saved 
us 65 cents a unit and 6 V t minutes production time, 
it made a more compact and finer product— reports 
Electrol, Inc., of Kingston, N. Y. Truarc helped cut 
4 ounces a unit, eliminated milling and tapping, 
allowed switching from skilled to semi-skilled 
labor. Maintenance was cut more than a half. 

Redesign with Truarc, and you will cut costs 
and increase production, too. Wherever you use 
machined shoulders, nuts, bolts, snap rings, cotter 
pins— there’s a Truarc ring that does a better job 
of holding parts together. All Waldes Truarc retain- 
ing rings are precision engineered, easy to assem- 
ble and disassemble, always circular to give a 
never-fa ilin g grip. They can be used over and over 
again. Send us your problem. Waldes Truarc engi- 
neers will be glad to show how Truarc can help you. 


15 Waldes Truarc Retaining Rings 
effect these Savings 

• Eliminate 2 milling operations . . $.10 

• Replace 10 tapping operations 

with grooves 15 

• Increase accuracy of mating parts .03 

• Replace pipe plugs with plugs 

made in automatics 16 

• Cut plug assembly time over 50% .15 

• Reduce production test time . . . .06 

Total savings per unit . . $.65 


HQ 

WALDES 

ilTEUAHC 



RETAINING RINGS ; 

WALDES KOHINOOR, INC., LONG ISLAND CITY 1. NEW YORK j 
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Approved Repair Station New Instruments — Maps 
No. 2783. — Computers 


analysis of aircraft power plants dur- 
ing flight. Instrument is designed to 
show characteristic patterns of engine 
vibration, ignition system performance, 
and synchronization between magnetos 
and between engines. 

Luminescent Materials 46 

Use of luminescent materials in avia- 
tion is described In literature from New 
Jersey Zinc Co., New York City. Cov- 
ered are both fluorescent and phosphor- 
escent types of applications using 
luminescent pigments as paints, and in- 
cluding plastics, paper, printing inks, 
decals, silk screen paints, and porce- 


Airport Lighting 47 

General Electric Co., Ltd., London, 
England has issued large 48-page Illus- 
trated color brochure describing air- 
port lighting equipment, lighting con- 
trol, radio communications, radar and 
avigational aids, broadcast call equip- 
ment, ground traffic control, and power 
equipment. Included Is special fold-out 
lighting chart for major airfields. 

Runway Lighting 48 

Designed for runways from 1,800 to 
5,000 ft., system of runway lighting 
described in folder from American Gas 


Send Inquiries to Dept. I 


ates on 230v., 60 cycle primary circuit. 


DISTRIBUTORS AVIATION SUPPLIES 


THE S. A. LONG CO., INC. 

650 EAST GILBERT • WICHITA 1, KANSAS 


Airport Scooter 49 

Information is available from McCul- 
loch Motors Corp., Los Angeles, on new 
gasoline powered scooter for general 
duties around airports. It weighs 75 
lb., is powered with a 4-hp. engine, and 
has a wheel base of 38 in. 
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ANNOUNCING TWO NEW 4-PLACE CESSNAS! 




IIAIIH Airline Speed 
HUvV; Airline Comfort 





Now Four Great Cessnas 
From Which To Choose 

See the 

CESSNA 140 and 120 

Luxurious, 2 -place, cross-country planes 

120 m. p. h. top speed — 450-mile range 
—15,500 feet service ceiling. All-metal 
structure. Full-range flaps on the 140. 
Only $3245 and $2695 (f. o. b. Wichita). 
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SELF-LOCKING 


RESIST PROP-ENGINE 
VIBRATIONS 


The Red Elastic Collar provides 


dependable protection against VIBRATION ! 


Two sources of vibration combine their 

on the propeller nose plate of the Frank- 
lin “500" Aircraft Engine. Continuous 
engine vibration and fluctuating blade 

prestressed setting a potential trouble 

loose. But ESNA Elastic Slop Nuts hold 
fast! 

The reason for the dependable ESNA 
protection is the Red Elastic Collar that 
has become a symbol of security to all 
aviation engineers. Its full contact grip 
on the bolt or stud threads and its metal 


thread seating action make all Elastic 
Stop Nuts self-locking and self-sealing. 
As a result, they protect against Vibra- 
tion, Thread Corrosion, Thread Failure 
and Liquid Seepage. 

ESNA experience and research are al- 
ways at the disposal of the aviation indus- 
try. Industrial distributors are stocked 
and ready to give prompt service. For 
further information address: Elastic Stop 
Nut Corporation of America, Union, 
New Jersey. Sales Engineers and 
Distributors arc now conveniently 
located in many principal 


ELASTIC STOP NETS 


■ A, ™ 




AVIATION, 



One for research, the other for demonstration 
— together these Honeywell planes represent an 
engineering service prepared to apply automatic 
control to individual aeronautic requirements. 

Already widely separated applications of automatic 
control have furnished the answer to important 
achievements in the air. And to meet the varying needs 
of every control problem, Honeywell's engineering 
service includes not only the facilities for new devel- 
opments but a background of experience in all fields 
of automatic control. Most important, Honeywell has 
demonstrated the capacity to apply this experience 
to aviation’s problems. 

Make full use of this highly specialized service in 
seeking the answers to your particular problems, no 
matter how complex. Write Minneapolis-Honeywell 


Regulator Company, 2675 Fourth Avenue South, 
Minneapolis 8, Minn. In Canada: Toronto 12, Ontario. 



Special equipment for 
recording test data in 
flight. Six continuous 
control functions, such 
as forces applied to 
control surfaces and 
data on automatic ap- 
proach patterns, are 
obtained. This is one of 
many items of special 
test equipment devised 
by Honeywell engi- 
neers for our engineer- 
ing aircraft. 


CREATIVE ENGINEERING! 


Honeywell 


MAKERS OF THE FAMOUS 
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ELECTRONIC AUTOPILOT, STANDARD ON 


A AF 4-ENGINED BOMBERS 
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IF YOU use . . . Aircraft Steels, 



Nitralloy 
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Bearing Steels, Gear Steels, 
or Special Analysis Alloys 




M aybe you’ve heard about the prominent 
manufacturer who when asked by a 
salesman acquaintance, “Mr. Jones, why don’t 
we ever get any of your business?”, made this 
candid reply, “You never asked me for it.” 
We don’t want to make this mistake. So 
we’re coming right out and asking for your 
orders. Not entirely out of self-interest either, 
but because we honestly believe that you’ll 
find it to your advantage to buy alloy steels 
from Carnegie-Illinois. 

Consider this. No other single producer can 
offer, or equal, Carnegie-Illinois Steel Corpo- 
ration’s versatility of alloy steel production. 
We are completely equipped to meet ALL of 
your alloy steel requirements as to analysis, 
form, condition and treatment, and partic- 
ularly to the highest quality standards. 

In both our Pittsburgh and Chicago Dis- 
trict plants we have the producing and finish- 


ing equipment to supply you with forging 
ingots, blooms, billets, slabs, square bars, 
round bars, coils, spring steel flats, bar strip, 
special sections, plates, strip, sheet, sketch 
plates and structural shapes. This duplication 
of facilities expedites deliveries . . . reduces 
shipping time and costs . . . makes it possible 
to fully meet all specification requirements— 
whether you’re located in the East or West. 

And, to help you use these alloy steels most 
efficiently, we place at your disposal the best 
metallurgical talent available. These pen- 
many of them recognized authorities in the 
field of steel metallurgy— can call upon the 
facilities of the most extensive steel research 
laboratories in America. Their recommenda- 
tions to you can be entirely unbiased because 
they have the most comprehensive range of 
metallurgy’s finest quality steels from which 
to fill your needs. 


CARNEGIE-ILLINOIS STEEL 

Pittsburgh and Chicago 


CORPORATION 


... A plant of the Carnegie-Illinois Steel 

Corporation was one of the first alloy steel 
producers in the United Stales. In U92. fifty- 
five years ago. Homestead Steel Works made 
nickel armor for the battleship " Oregon ", 
which sawservicein the Spanish- A merican War. 
. . . During World War II. Carnegie-Illinois 
developed and produced all the chromium- 
nickel-molybdenum-vanadium plate steel for 


. . . Devised and introduced hardenabilif. 
bands as a means for closer control and hca 
treating response of both National Emcrgcnc. 
Steels and regular standard steels. 


STEEL 


^^arilloy 

Steels 



ELECTRIC FURNACE OR OPEN HEARTH 
COMPLETE PRODUCTION FACILITIES 
IN CHICAGO AND PITTSBURGH 
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SUMMARY: 

The QUICK- FIT HARNESS — P3-B com- 
bination is the world's finest parachute 
equipment . . . available only from the 
Pioneer Parachute Company. 


• Founts applied for in U S. 
and nil principal countries 
throughout the world. 



ANSWER: It takes ONLY 3 SECONDS to adjust the 
new, exclusive Pioneer Quick- Fit Parachute Harness 
on any wearer by a simple tug at chest and leg straps 
. . . thus eliminating separate adjustment between si 


ANSWER: AUTOMATICALLY "CUSTOM- 
FIT", the Quick-Fit Harness allows the para- 
chute to be slipped on as easily as a flying 
jacket . . . whether seated or standing. 


ANSWER: By achieving the perfect contour- 
fit. weight of the wearer is properly distrib- 
uted within the harness, thus making it not 
only more comfortable but definitely safer. 


ANSWER: Exclusive Quick-Fit Harness 
combined with the soft, ultra-thin body- 
hugging P3-B Parachute Pack requires 50% 
less seating space and is 20% lighter in 
weight... gives the greatest degree of safety 
and comfort. 



©PIONEER 
w PARACHUTE 
COMPANY, inc. 

ISf MANCHESTER, CONN., U.S.A. 

CABLE ADDRESS: PI PAR 

SOUTHWEST FACTORY BRANCH: LOVE FIELD, DALLAS. TEX. 




Pimir Parackift Cimpanj, Inc., is i Stlliit Atint fir Sirplis Parachutes if thi U. S. War Assats Adninistratiin. 
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PRECISION PRODUCTS 
AND 

ENGINEERED SYSTEMS 
FOR AIRCRAFT 


Like a handkerchief over a sneeze, a metal screen over a flame prevents 
the spread of an explosion. Flame safety lamps have for years used this prin- 
ciple. Now, General Electric has developed a lightweight control box that ac- 
complishes the same purpose. In its cover (see picture) is a sintered bronze 
screen that confines an internal explosion, yet dissipates the pressure — elimi- 
nating the need for heavy construction. Flame will not pass through. 

Partner to the control is a new explosion-proof motor developed recently by 
General Electric and tested at the Underwriters’ Laboratories. The motor is 
no larger, weighs no more than a standard aircraft motor of comparable rating, 
yet its unique construction (employing special seals and flanges) has received 
Underwriters’ approval. Both of these devices will be real factors in removing 
one of the most dreaded hazards of flight. 

G-E research on electric equipment of all types, aircraft gas turbines, turbo- 
superchargers, and many other devices for aircraft goes forward, as it did 
during the war, to make American aviation the finest in the world. Contact 
our nearest office for further information; our engineers will be glad to discuss 
electrical applications with you. Apparatus Department, General Electric Co., 
Schenectady 5, N. Y. 


GENERAL f§) ELECTRIC 




THE BLIND SPOT 

in old-fashioned gaging methods 


THE conventional "go — no-go" gage serves 
only one purpose — it cuts down the passing 
of defective workpieces. It does nothing to re- 
duce the number of rejects — nor to improve 
the quality or quantity of output. 

Up-to-date gaging methods tell you the 
what, where and how of your workpieces. 
You not only cut inspection costs; you also 
cut production costs and get more produc- 
tion of a better quality. 

You gain definitely more by using Federal Dial 
Indicators because: (1) you instantly see your 
dimensions — you don't feel for them; (2) you 
actually see the amount of the variation. You 
know exactly how much and which way each 
workpiece varies from its specifications. 

When used constructively at production as 
well as at inspection, Federal Dial Indicators tell 
you much more than the yes and no answers of 
conventional gages. They tell you when and 
where production is tending to produce un- 
satisfactory work so that you can adjust the 
machine before this happens. And they are, 
of course, faster, positive and convenient for 


checking tools and gages and in your 
laboratory. 

Day-in and day-out use demonstrates the 
durable accuracy of these Dial Indicators. Pre- 
cisely cut gears, precisely set jewel bearings 
and parts, plus the low-friction of the movement, 
provide an exceptional sensitivity that enables 
faithful magnification regardless of the intensity 
or the degree of the change in dimensions. 

The Cushioned Movement — specially de- 
signed to withstand repeated shocks — can be 
had on all but the smaller sizes of Federal Dial 
Indicators. The physical appearance is the same 
as that of the regular models. This shockproof 
mechanism has proved its merit under com- 
petitive conditions. Oil film on the spindle does 
not affect it. It has repeatedly demonstrated its 
ability to endure when others failed. 

You can obtain practically any dial gradua- 
tion or other physical requirement consistent with 
efficient Dial Indicator performance fromFederal. 
Let a Field Service man consult with you on your 
Indicator application requirements . . . Write us 
for illustrated Bulletin No. 33. 


• Dimensional Dial Indicators and Indi- 

dimensional • Automatic Sorting . Dimensional 
Machine Control • Combinations of these methods. 
For the Mechanical. Textile. Rubber, Paper and 
all industries requiring dimensional accuracy 


i Federal 


FEDERAL PRODUCTS CORPORATION 
1144 Eddy St., Providence 1, R. I. 
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DELCO-REMY 

AIRCRAFT ELECTRICAL EQUIPMENT 


cenvetuent 




Now that Delco-Remy aircraft 

electrical equipment is available 
on popular makes of personal 

planes, starting your engine 
after a "happy landing” offers no 
problem at all. The Delco-Remy 
starting motor takes care of 
this for you . . . quickly, surely 
and safely. The Delco-Remy 
generator keeps your battery 
charged, operates lights, radio 
and accessories. Delco-Remy 
equipment for personal planes 
is establishing a record for 

efficiency and dependability. 
Delco-Remy Division, 

General Motors Corporation. 


DELCO-REMY-WHEREVER WHEELS TURN OR PROPELLERS SPIN 
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TO INSTALL * 


FENWAL INCORPORATED 

ASHLAND MASSACHUSETTS 

Thermotechnics for Complete Temperature Regulation 
AVIATION, May, 1947 
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c ](ie New 

NOBATRON. 




voltages 



> Sorensen NOBATRON pro- 
vides a new source of DC voltages 
regulated at currents previously 
available onjy with batteries. 
Six standard NOBATRON models 
operate on a 95-125 volt AC 
source of 50 to 60 cycles and 
provide currents of 5, 10, and 
1 5 amperes at output voltages 
of 6, 12, or 28. 

Ideally suited for critical ap- 
plications where constant DC 
voltages and high currents are 
required, the NOBATRON main- 
tains a regulation accuracy of 
t/t of 1 %, RMS of 1 % and has 
a recovery' time of 1/5 of a 


WITHOUT 

BATTERIES 


HU 


soREiisEn & lompnnvjni. 

STemroRB, correiticbt 



• Yes, they have a common bond, 
these two — they are for experts only. 
The abacus is the Chinese equivalent 
of our modem calculating machine 
but only in the hands of an expe- 
rienced operator . . . the exceptionally 
close tolerances* and precision qual- 
ities of the planetary spider can only 
be produced by experienced personnel 
using the finest in equipment and the 
best in production methods. 

*In this typical IGW job the various holes 
have a .0004 total limit on diameter and .0005 
total limit on spacing. The internal gear has a 
maximum allowable index error of .0002. 
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WINGS ITS WAY TO NEW HEIGHTS 


FiYimr 


Yes — in mightly giants of the airways — or in 
private planes — Nukraft, the patented figure 8 
hair-latex cushioning, brings to pilots and pas- 
sengers the utmost in comfort and relaxation. 

Available with or without foam rubber topper 
pads, it gives luxurious comfort without sacri- 
ficing weight specifications — makes a smooth 
upholstery base. Easy to apply, Nukraft can 
be pre-cut to any shape, if desired — thereby 
reducing production costs. It can be sewed, 
tacked, or tied into position. It's economical 
too. Write for complete facts today. 



DEVELOPED AND PATENTED BY B. F. GOODRICH CO 


Nultafc MANUFACTURING CO., INC. 
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STANDARD PRESSED STEEL CO. 




you get „ a rv 

-KS 


in these 


SOCKET SCREW PRODUCTS 


i "Unbrako" Internal Wrenching Bolt 
(A), the 100° Flush Head Socket Bolt (B). 
1 the Internal Wreching Lock Nut (C) 
m officially approved safety nut — meet 
extreme degree of precision, tensile 
1 other stringent requirements of the 
ation industry. 


AVIATION, 



AVIATION, 







ALLIED PRODUCTS CORPORATION 

DEPARTMENT 33 

4614 LAWTON AVENUE • DETROIT 8. MICHIGAN 
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More and more personal planes are being equipped with Harrison Oil Coolers. 
By holding oil temperatures within the correct range, they contribute substan- 
tially to dependable engine performance — promoting plane reliability and safety 
aloft. Harrison coolers are compact, light, and exceptionally sturdy. Harrison 
engineers will be glad to recommend an oil cooler that fits your needs. 
Harrison Radiator Division, General Motors Corporation, Lockport, New York. 



wni 


HARjRiSON 

OIL COOLERS 
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Reliable 
allied lines 
solicited 


The shortest distance between your present 
aircraft hardware supply problem and its solu- 
tion ... is DUMONT! ☆ Designed to fill almost 
all your aircraft needs as and when you require 
them... from three vast warehouses located 
in strategic shipping zones . . . Dumont's de- 
pendable service includes not only correct and 
immediate shipment, but guaranteed pre-ship- 
ping inspection by highly skilled technical 
experts. ☆ Write, phone, wire our Executive 
Sales Office today on your aircraft hardware 
problems. We'll answer straight from the 
shoulder, and back it up with dependable 
Dumont performance. 


R ASSETS ADMINISTRATION 


Du mom 

AVIATION £ SUPPLY CO. 


1300 East Palmer Ave., Compton, 
California • Phone NEvada 6-2255 



ONE OF THE NATION'S IARGEST SUPPLIERS OF STANDARD 
AN HARDWARE FOR THE AVIATION AND ALLIED INDUSTRIES 
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Tightening Cowl Flap Hoses 



SNAP-ON TOOLS CORPORATION 

. . . KENOSHA, WISCONSIN 


Uilm (jou'u 

lum a 


With a ^mm-tH CROWFOOT 
FLARENUT BOXOCKET 


Here’s a maintenance operation that demands accuracy and 
speed as well as protection against a damaged connection. A 
Snap-on Crowfoot Flarenut Boxocket does a safe, efficient job, 
because it slips over the alloy tubing easily and grips the nut 
solidly. Double hexagon broaching and thin walls allow 
their use in extremely restricted working areas. Because 
these tools are lightly constructed, they should not be used 
on jobs requiring a heavy pull. Play safe . . . avoid the 
danger of chewed-up tubing and nuts. Sizes range from 
to Hie” for use with Midget and Ferret handles. 
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An effective FLUX for 
every soldering job 



Use KESTER Fluxes 

• The use of wrong flux in any soldering operation 
means solder failure. Select your flux from Kester’s 
complete high quality line and be sure you’re using 
the chemically and physically correct flux for your 
particular soldering job. 

• Nearly half a century of practical experience has 
resulted in the development by Kester of efficient and 
effective fluxes for every soldering operation. Proven 
iri industry, Kester Fluxes are your assurance of clean, 
tight solder bonds— solder bonds that hold tight against 
vibration, shock, twisting, bending, and the expansion 
and contraction of temperature extremes. 

• Each one of the hundreds of Kester fluxes has been 
carefully tested in the laboratory and in practical 
application. Today, not only is the performance of each 
Kester flux definitely known, but also the circumstances 
under which each one should best be used. 

• So look to Kester Fluxes for the answer to any flux 
problem. Without obligation to you, Kester engineers 
will gladly specify the flux that fits your special needs. 





Solves Many Fastening 




2a 


'ZVnite fan 


THE DILL MANUFACTURING CO. 

FACTORY BRANCH 

700 East 82nd St. 1011 S. Flower St. 
CLEVELAND, OHIO LOS ANGELES, CALIF. 


THE AVIATION STANDARD 

/ SCREW LOCKING ANCHOR NUT USES 
p&l AND METAL TO METAL RIVETING 
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This “Flying Mail Car" with its 29 16 cubic feet of cargo 
space shows the far-reaching advantages of using N ickel 
alloy steels in aircraft. 

Firewalls and exhaust stacks along with ducts, shafts, 
bushings and valves of its heating system, are all made 
of stainless chromium-Nickel steels, to provide resis- 
tance to corrosion and high temperature effects. 
Swaged fittings on all control cable assemblies are also 
fabricated from stainless steel. 






Nickel alloy steels of the 8630 and 8740 types are 
specified for the big landing gear, the nacelle struc- 
tures, engine mounts and pilot’s control pedestal. In 
addition to providing ample strength, these steels show 
superior behavior in fabrication. 

Pipe fittings, nuts, rivets in exhaust wells, and many 
other metal parts are also specified in Nickel alloyed 
steels to assure maximum flying safety. 

And, following standard practice in aircraft engine 
design, Nickel alloy steels are used for highly stressed 
parts throughout the two Pratt 8c Whitney engines, as 
well as in the Hamilton Standard hydromatic propeller 
hubs, with which this plane is equipped. 

Wherever you need high mechanical properties and 
low weight combined, you can find a Nickel alloy steel 
especially suited for the specific job. 



THE INTERNATIONAL NICKEL COMPANY, INC. 


67 WALL STREET 
NEW YORK 5, N.Y. 
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For many years Victaulic Pipe Couplings 
made by the Victaulic Company of America 
have been noted for flexibility in joints of 
metal pipelines that handle liquids 
and gases. 

Sound and ingenious engineering 
developed the Victaulic Coupling . . . and 
this same engineering chose Perbunan for 
the synthetic rubber gasket that triple-seals 
the flexible Victaulic Couplings used in 
pipelines handling petroleum liquids 
and gases . . . because Perbunan rates 
extremely high in resistance to petroleum 
products . . . maintains flexibility under 
extremes of heat and cold ... in fact, meets 
all of Victaulic’s service requirements! 

Problems involving flexibility and 
resistance to oil, abrasion or deterioration 
at temperature extremes call for Perbunan. 
A representative will gladly explain the 
advantages of this nitrile rubber . . . and tell 
you about the technical services available 
to help you. Please write to the nearest 
address for further information. 



Perbunan is ideal . ..for a triple-sealing gasket 


in a flexible 
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Aircraft Precision Parts meet 
quality requirements for 
/le/Monatf ft&mea 

K ohler valves, fittings and other aircraft precision parts 
- have earned a high reputation for reliable workmanship 
and positive action among manufacturers of America’s finest 
personal planes. 

Supervision is thorough and constant throughout the Kohler 
plant— in keeping with the seventy-four year old Kohler quality 
tradition. And complete facilities for forging, machining and 
anodyzing help make prompt deliveries a consistent feature of 
Kohler service. 

The Kohler line includes a wide variety of types and sizes — 
and Kohler engineers will gladly assist you in developing valves 
or fittings to meet your special needs. Write for Catalog A. 
Kohler Co., Kohler, Wisconsin. Established 1873. 



KOHLER op KOHLER 

TING EQUIPMENT 


PLUMBING FIXTURES 


ELECTRIC PLANTS 



MICRO Precision Switch 

Vf Wow-flow* 

behind the building of 


millions of precision switches 
assures accuracy, 
dependability and long life 


MICRO Switch has gained an enviable reputation for top qual- 
ity and top perfotmance. Manufacturing requirements are exact- 
ing and the resultant switches are precision made with accurate 
repeatability of operating point. The wide experience gained in 
manufacturing millions of precision switches has produced a 
complete line that meets the many exacting aircraft requirements. 
Research is continually keeping pace with aircraft industry de- 
mands and MICRO Precision Switches as a result are today in 
wide use. 


If you desire help to meet electrical switching problems, the 
wide experience of MICRO engineers is available for the asking. 


Contact the nearest branch or sales representative as listed below — 



MICRO $ hmMm 





and 

„ SIOUX 

r,Ul EACE GRINDING NIACHINE 


WET GRIMDER 


Sold 

only 

through 

Established 

SIOUX 

Distributors 


Its the easiest, 

and accuracy. ChuctaM its wa y many « 

Here's a »»<*“£ ^ y ’^ jMto e !«•»«*. Get 
over because machine. 

tacts before you buy any m 



The safety program of Pan American's 
Latin American Division 
includes Collins radio equipment 


The Latin American Division of Pan American 
World Airways operates under extreme varia- 
tions in topography, humidity, and temperature. 
Flights originate in six widely separated centers. 
Long range over-water flights must be made be- 
tween New York and San Juan; high mountain- 
ous terrain is encountered between Brownsville 
and Mexico City. To provide reliable radio com- 
munication under such conditions, the Latin 
American Division selected the Collins 18S trans- 
mitter-receiver for its DC-4 equipment. 


The 18S provides twenty transmitting and 
twenty receiving frequencies between 2.7 me and 
12.0 me. All channels are pretuned and selection 
is by means of a tap switch located in the cock- 
pit. The output power is more than 100 watts. 
Total weight is approximately 60 pounds. Trans- 
mitter, receiver, and power supply are housed in 
a l'A ATR unit dust cover. Power source is 26.5 
volts d-c nominal. Write us for an illustrated 
bulletin describing the 18S in detail. 


IN RADIO COMMUNICATIONS, IT'S 

COLLINS RADIO COMPANY, CEDAR RAPIDS, IOWA 

1 1 West 42nd Street, New York 18, N. Y. 458 South Spring Street, Loi 



AVIATION, May, : 





FITZGERALD 

GASKETS 

FOR AIRCRAFT ENGINES 

GASKET CRAFTSMEN FOR 41 YEARS 
Write for Information 

FITZGERALD MANUFACTURING COMPANY 

TORRINGTON, CONN. 

BRANCHES CHICAGO AND LOS ANGELES 
CANADIAN FITZGERALD, LTD., TORONTO 


FITZGERALD 

« GASKETS 


2250 S. Hoisted Street • Chicago 8, III. 


parts of AMPCO METAL 
protect against costly 
metal failures^^M 


164 


AVIATION, May, 1947 


DYNAMIC 

EXPANSION 



of the rivet shank is the 
answer. Greater shank ex- 
pansion than any other 
blind fastener. Powerful 
controlled pull of rivet gun 
draws stem into rivet shank, 
forcibly expanding rivet to 
fill hole tightly. Joint is 
strong, tight, permanent. 


RIVET BE? 
RIVET BE? 


CHERRY BLIND RIVETING 

has stirred up enormous interest since its inception 
during the war. This remarkable new fastening tech- 
nique is so fast and the results are so uniformly 
positive that it has spread from industry to industry 
ot an astonishing rate. To those who ore familiar 
with the basic characteristics and many possibilities 
of Cherry Blind Riveting, its virtues are implicit . . . 
but others, not yet having experienced its advan- 
tages, still wonder about certain basic questions. 
Strength and tightness, for example. 


Cherry Blind Rivets. The self-plugging type is com- 
parable in strength to solid rivets ond is recom- 
mended for structural applicalions. The pull-through 
hollow type is for tight, rigid joints on non-slructural 
jobs. The regular hollow is a tacking rivet that 
clinches very tightly. 

Cherry Blind Rivets hove (a) greater shank ex- 
pansion and (b) greater allowable variance in mate- 
rial thickness . . . than any other blind fastener. This 
means uniformly tight, strong joints under actual 
shop conditions where hole sizes and sheet thick- 
nesses cannot always be controlled closely. 


Tight, Strong Joints — There are three types of 
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"16-25-6” made jet propulsion possible 



~ & F ~ ~ 

Livery airline 
in the United States uses 


BEUDSXSCINTILLA 

IGNITION EQUIPMENT 
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Now... A full report 
on the American way 


and its capacity to 
promote economic 
well-being for all 

H EI 




r for a realist 


ooded believer in 
racy. It has been 
iponse to today’s 
and factual 


explanation of our economit 
Compiled by top-flight 
>ts and businessmen, this two-volume 

definition and explanation of the free 
enterprise system in its entirety — and 
it benefits the individual. It clearly 
and factually discusses the nature of 
le system, tells how it operates, de- 
iribes its achiev 


:s goal: 


and full 


problen 


Just Published 




Not only is this new design more efficient and 
more compact, but packing wear and replace- 
ment are materially reduced by use of Linear 





L INEA R 


THE AMERICAN 
INDIVIDUAL 
ENTERPRISE SYSTEM 


By the Economic^PrindplM^MMon^A^^ 



■•St's: 



The Dependable "One Ton Truck of the Air” 





on FLOATS 
or WHEELS 
or SKIS! 


EFFICIENT . . . ECONOMICAL 


An estimated COST PER TON MILE of only S0.163 indicates the 



—from forest patrols and crop dusting to air ambulance and passen- 
ger feeder line service. It was chosen for use with the Byrd Antarctica 
Expedition; across this continent it is serving Government Depart- 
ments, fleet owners and private individuals. 

NOW AVAILABLE FOR IMMEDIATE DELI VERY- subject to prior sale 
or commitment. Full particulars, performance data and illustrated 
catalogue gladly supplied on request. 


CANADIAN CAR AND FOUNDRY COMPANY LIMITED 




^?Jtake the tool to the work 



The U. S. LINE is so varied and comprehensive that production and 
maintenance are served with satisfaction both by the portable as well 
as the fixed position items. 

UNITED STATES 

ELECTRICAL TOOLS 



FOR DETAILS AND PRICES 
CONTACT YOUR DISTRIBUTOR 


PORTABLE 


BENCH AND FLOOR 

Grinders, Buffers, Polishers, Valve Seal 
Grinders, Valve Refinishing Shops, Flexi 
ble Shaft Machines, and other tooh 


Ever since 1897 these tools have been an integral 
factor in the growth of industry . . . today they play 
an increasingly important part in present and future 
industrial planning. LET THEM SERVE YOU, TOO. 

Vi" CONSTANT DUTY DRILL 

Model 1M4 



Smooth lines, perfect 
balance, power universal 
motor, 100% anti-friction bear- 
ings, helical cut gears, compact design. 


PORTABLE ELECTRIC SANDERS 


r production 
laintenance. In metal 
finishing, removing scale 
and rust with wire brush; 
for smoothing welds and 
casting ridges with cup 
grinding wheel. Straight 
line ventilation to assure 



Model HSHD7 


Tike. UNITED STATES ELECTRICAL TOOL C*. 


CINCINNATI, OHIO 
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BUTLER%BU!LT RADIAL 



DOOR OPENING -38' 10" WIDE x 9' 4" HIGH -ACTUAL CLEARANCE 



Airport operators and owners no longer need to 
wait to get small planes off the stake line or out of 
jam packed storage. 

Fire-safe, tamper-proof Butler Radial Hangars 
are in vojume production and available for prompt 
delivery in the single or multiple units. For one to 



ten planes, they afford each its own lock and key 
privacy— isolated by four walls from rough and in- 
discriminate handling. The front corner space at 
each end of single or multiple unit is well day- 
lighted for club or office quarters or for shop and 
parts storage. 

For sale NOW— class of the airfields— BUTLER 
RADIAL HANGARS. Order now for spring 
installation. 




tkeAe AVIATION DISTRIBUTORS 

mesiit tfOM/i 
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BRAZED JOINTS 


The high strength and reliability ot 
EASY-FLO brazed joints are well established 
by hundreds of time-tested applications. But 
nowhere are they more convincingly demon- 
strated than in aircraft landing gear. 

0 the left is a vertical section through the 
hydraulic shock strut of the Beech Aircraft 
Corporation Model 1 8 main landing gear. 
This strut is completely fabricated with 
EASY-FLO. It is made In conformity with 
design, procedure and operator certifica- 
tion specifications developed by Beech 
engineers and approved by the Civil Aero- 
nautics Administration. In the complete 

Model 1 8 gear there are 30 EASY-FLO 
brazed joints and in the Model 35 there 
are 45. 

On the strength of the excellent results and 
production economy obtained, Beech engi- 
neers are continuing investigations designed 
to open the way for the more extensive use 
of sliver alloy brazing as a major joining 
method for the production, of aircraft. 

SILVER AHOY BRAZING FACTS 

are important to every design-engineer and 
production executive. One of our field 
engineers will be glad to supply them and 
tell you how they can be economically 
applied to your own metal joining. Call or 
write our nearest office. Or write today 
for BULLETIN 12-A — ask particularly for 
details about the new EASY-FLO 45. 
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The Book-of-the-Month for 
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contains valuable information on mainte- 
nance problems, suggestions for increas- 
ing service life, and parts lists. Write for 
your copy. 



LORD MANUFACTURING COMPANY ERIE, PA. 

FIELD OFFICES | NewYork ' N Y - P«vid.nce / R.l. Washington, D. C. Detroit, Mich. Chicago, III. Burbank, Cal. 

C R.pra.an.o.1.., Railway » Paw.r Engln.arl.g Carp., IM, Taranra, Canada. 
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NEW HIGH IN LUBRICATION SAFETY 


/ ALL-PURPOSE 
STRONA GREASES! 



1. The development of all-purpose STRONA HT-1 and 
LT-l has brought aircraft lubrication to a new high in 
safety! Together, the two grades of STRONA give maxi- 
mum lubrication at temperatures from 300°F. to -40°F.— 
give greater protection against corrosion and breakdown of 
parts in any kind of weather from the arctic to the tropics! 



2 . In severe ten-month tests conducted by a leading world 
airline, transports flying regular schedules were lubricated 
on one side with STRONA greases and on the other side 
with numerous regular aircraft greases. Parts lubricated 
with STRONA operated without grease change 7 times 
as long as parts using ordinary greases ! 



3 . STRONA strontium base greases can be used to lubri- 
cate up to 90% of the parts on transport aircraft and 1 00% 
of the parts on light planes! STRONA LT-l and HT-1 
perform jobs which formerly required from 8 to 12 differ- 
ent greases! WESTERN AIR LINES specifies STRONA 
for use in 80% of the total lubrication points of their 
Skymasters. 


4 . STRONA greases are now specified for use by leading 
plane manufacturers and airlines. Fixed base operators and 
private plane owners have found STRONA LT-l and 
HT-1 the answer to safe, long-lasting lubrication. And all- 
purpose STRONA keeps lubricant inventory and main- 
tenance costs at a minimum. 


STRONA 

ANOTHER 






SUCCESS-TESTED PRODUCT 
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Whal about the export market 


*hat ar„ 


/- & 7INE IS PREFERRED 

'" u 2,'X2m •*»«■» 


PUT AN END TO CONFUSION- 

For a clear, concise, unvarnished interpretation of today's 
aviation market— Call Your McGraw-Hill aviation representative 



\vialion \ews 


AMERICA’S ONLY WEEKLY AVIATION NEWSMAGAZINE 
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For information on 
NEW PRODUCTS see 
listing starting on 
Page 10 


Where 
T o B u y 


PRINTED TAPE 

— For "Parts" Marking — 

TOPFLIGHT TAPE CO. 


^ CHR0N00RAPH-CHR0N0MAT WATCHES 



This 

WHERE TO BUY 

Section 



Classified Advertising Division 

AVIATION 



Ninety percent of today’s larger 
aircraft carry locking devices 
made by AD AMS-RITE, 
handsomely styled, precision 
manufactured locks and latches 
that secure fuselage, compartment, lavatory, and 
bulkhead doors . . . mechanisms that were created 
and developed to meet specific problems encountered 
in aircraft design. ADAMS-RITE Aircraft Locks 
and Latches now wear the distinctive emblem that 
identifies ADAMS-RITE as the maker. 


ADAMS-RITE engineers offer complete flexibility 
in engineering design and service in working 
aircraft manufacturers in developing aircraft locks^ 
and latches, and are thoroughly familiar \jylh the 
highly specialized requirements of the IndusteftJ 

M 


hi hi huh MHiimmmm; co. 


R NEARLY HALE A CENTURY 
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Search light Section 

CLASSIFIED ADVERTISING 

wlto*"* _ S,lli " 9 ~ B “” n *“ 0 PP ort,,m,l ' I • 0ff,r,<i or displayed, $7.25 per inch! Contract rotes on request. 
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AIRCRAFT 

INSTRUMENTS 

mmmm 

Wo can now fnn^unfe^Tt 

SSSra 

ALLIED AIRCRAFT CO. 

ipsiisSSil 

DVLuxc ll binXnV' d 6nl I " m'.To'posSS'* 

Pan American 
Navigation Service 


Professional 

REBUILDING 

s ^AIRCRAFT BATTERIES rebuilt 

3JiKV KjLo 

FOR SALE 

Schools 


LANCASTER, ALLWINE & ROMMEL 
Registered Patent^ Attorneys 

WRITE FOR OUR 64 PAGE CATALOG 

RISING ^ ^ ESTABLISHED . 1930 


YARDENY 

Electronic, Radio and Electrical 
Fields. 

GOVT. cTtJ VETERAN APPROVED 



ELECTRO SALES CO. 

110 Pearl Street Boston 10, Mass. 






AIRCRAFT ACCESSORIES AND INSTRUMENTS 


APPROVED REPAIR STATION I BO 

CARBURETORS • MAGNETOS • GENERATORS 
ELECTRICAL EQUIPMENT • BATTERIES • SPARK PLUGS 
VACUUM PUMPS • HYDRAULIC PUMPS • INSTRUMENTS 

STANDARD AIRCRAFT EQUIPMENT CO. 


nOOSEVFXT FIELD 


MINEOLA, L. I., 


GARDEN CITY fl 
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3 , due to the extreme s 
face finish. • Such smoothness 
and precision have resulted from Bower’s long battle against 
friction. • Limits as fine as 2 to 3 millionths of an inch have 
Ine they cannot be measured by 
:al means, but are measurable only against the 


wave length of light. • 
of BowerTapered SPHER-C 
to install them permanent 
in or wearing-in period o 


e necessity of a running- 
adjustment. • Bower 
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14, MICH. 






Pro-Seal's new tank sealing service con- 
centrates the full impetus of complete en- 
gineering know-how, extensive facili- 
ties and experienced workmen behind 
one forceful sealing system. Direct fac- 
tory owned Tank Sealing Groups, located 
at Miami, Florida and Los Angeles, Cali- 
fornia guarantee that every single Pro- 
Seal application will be accurately con- 
trolled and strictly inspected by trained 
specialists. 

Costs and down time are cut to a min- 
imum by Pro-Seal's high speed produc- 
tion-sealing techniques making it less 
expensive to completely reseal than to 
continue patching. 

Pro-Seal's new sealing service can 
save you thousands of dollars per month! 
Wire: Products Research Company, 634 
So. Western Avenue, Los Angeles 5, Cali- 
fornia for full information including fixed 
fee for your airplane — TODAY! 

MANUFACTURED BY 


(10 

LOS ANGELES 23 • CALIFORNIA 
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PAINT AND 
CHEMICAL CO. 
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In the "Shooting Star’’ 


In twenty-seven parts of its great 
jet engine, Lockheed's famed P-80 
''Shooting Star" saves weight — and 
boosts power!— with MAGNESIUM 
LIGHTNESS. These sand-cast mag- 

to 105 pounds each-total 432 
poundsof flying lightness! Thus mag- 
nesium helps meet today's demand 
for progressively faster flight. 
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IIBENDIX RADIO f] 


AVIATION AND MARINE PORTABLE 


Entertainment plus navigation and communications 



SPECIFICATIONS 


SIZEs 6 V 2 " wide, 11" 
high, 12 %" long. 
WEIGHT: Approxi- 

mately 6 pounds (less 
batteries). 


FREQUENCY RANGE: 

3 bands; 195 — 410 kc. ,540—1620 kc.; 
2000—5800 kc. 


RANGE FILTER: Built-in for 195 — 410 kc. band. 
POWER: Self-contained A-B power pack with 110 V. 
AC-DC plug in. 


ANTENNA: All purpose self-contained loop for recep- 
tion and direction finding on range and broadcast bands. 


External antenna connector also provided for all 
three bands. 


LOUDSPEAKER: Full-size dynamic permanent magnet 
type. 

HEADPHONES: Built-in jack connector. 

CASE: Modem styling with two -tone textile leather 
covering and piano hinge door for complete protection 
of dial, speaker, jacks and controls. 


At home, afloat or in the air, the Bendix FLIGHTWEIGHT 
portable combines the functions of an aircraft, marine and home 
radio receiver. Neatly compact in a modern textile leather carry- 
ing case, this 3 band sportsman’s portable radio is distinctive in 
both design and function. 

Created especially for personal planes and private boat operators 
by Bendix, the greatest name in aircraft radio, this handy unit 
brings you weather reports, navigational aids for direction finding, 
air and marine communications reception and regular broadcast 
entertainment. Powered from self contained long-life batteries 
or operated on 110 volts AC-DC current, this new portable is 
equally useful and entertaining in a plane, boat, room, at the 
campfire or picnic. 

Ask your airport Dealer about it or write Bendix Personal Avia- 
tion Sales. 



BENDIX RADIO DIVISION , BALTIMORE 4, MARYLAND 

WEST CO AST BRANCH — 7239 AIR WAY, GLENDALE, CALIFORNIA 




